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Robert E. Lindstrom
Senior Vice President and General Manager

26 January 1993
A100-FY93-072
TO: Space Distribution A and B
UUEC Team Members
RSRM Program Managers
FROM: R. E. Lindstrom
SUBJECT: UUEC - Flex Bearing Unbond Investigation

In accordance with Procedure 75-01-03, Incident Reporting and Investigation,

Morley Cox has been assigned to chair the subject UUEC. The board will conduct

its investigation in accordance with the requirements of TWR-61870, Rev A,
Significant Incident Reporting and Investigation. The membership to support the
chairperson fulltime is as follows.

M. Berhold Project Engineer

M. Clapper Work Center Product Design
R. Didericksen Nozzie Design

D. Hougaard Quality

G. Lierd RSRM Program Management
D. Mikesell Reliability

A. QOlsen Manufacturing Engineering
L. Pauisen Materials and Processes

C. Jackson NASA/RMO

Mishap Investigation Guide, Publication No. 821526, may be used as a guide in the
investigation. Weekly progress reports are required.

R. E. Lindstrom

PO. Sox 707, Brignam City, UT 84302-0707 1301) §63-3511
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FSM 43 UUEC DISSECTION PHOTOGRAPHS:

BEARING

BEARING

BEARING

BEARING

BEARING

BEARING

BEARING

BEARING

BEARING

BEARING

NO. 20: 132035-1 THRU -13, PHOTOGRAPHED 02,/16/93
NO. 22: 132002-25 THRU -33, PHOTOGRAPHED 01/30/93

NO. 27: 131910-1, -2, -22 THRU -28, PHOTOGRAPHED 01/29/93
132088-1 THRU -4, PHOTOGRAPHED 02/05/93

NO. 29: 132002-1 THRU -3, -34 THRU -40, -43

NO. 35: 131910-9 THRU -12, -21, PHOTOGRAPHED 01,/29,/93
NO. 39: 132002-16 THRU -24

NO. 53: 131910-3 THRU -7, -14, PHOTOGRAPHED 01,/29/93

NO. 68: 132002-4 THRU -15, -41, -44

NO. 70: 131910-15, -16, -29 THRU -37, -39, PHOTO. 01/29/93

NO. 24: 132025-6 THRU -9, -13 THRU -16, PHOTO. 02/15/93
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Fr60izE 3

CHEMLOK 220 EVALUATION

HUGHSON TYCEMENT SPECIMEN BEARING
MFG DATE STOCK NO TYPE RESULTS USAGE
Sept 74 OIH TBD 96% Acceptable
Jan 75 PAA TBD 93% Acceptable
July 75 PGF (@ HYCAR 100% Acceptable
Dec 75 PKH TBD 100% Acceptable
Dec 75 PLE (w HYCAR 100% Acceptable Prototype #1,2,3,4
Aug 76 RHC NO HYCAR 89% Acceptable Development #1;2
Sept 76 RIA NO HYCAR 100% Acceptable
Sept 76 RII NO HYCAR NONE Development #3-
April 77 SDA NO HYCAR 90% Acceptable
Aug 77 SHE NO HYCAR 91% Acceptable
Sept 77 SIC . NO HYCAR - -65% Acceptable
Dec 77 SLA NO HYCAR 73% Acceptable
April 78 TDF NO HYCAR NONE Development #4,5 .
July 78 TGA NO HYCAR 60% Acceptable
Nov 78 TKB NO HYCAR 84% Acceptable Development #6,7
Dec 78 TLI NO HYCAR NONE Development #8,10
Feb 79 WBE NO HYCAR NONE
R ‘
=

PRESEDING PAGE BLANK NOT FILMED
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Flsure 14

Shore A Hardness Samples taken on thick rubber on #10 shim opposite unbonds on FSM-3 flex
bearing.

See attached chart for spot location.

Rust = hardness taken on rusty rubber

R/S = hardness taken on rusty rubber that was scraped free of rust

Black = hardness taken on black rubber immediately adjacent to rust spot

Spot #1 R =25Avg9
R/S = 20.6 Avg 5
B = 19.7 Avg 10

Spot #2 R =123.6 Avg 10
R/S =20.2 Avg 5
B = 19.2 Avg 10

Spot #3 R =250AvgS
R/S = 20.2 Avg 5

B = 20.0 Avg 10

SHORE A HARDNESS VS CURE TEMPERATURE
OF FLEX BEARING RUBBER TR3005A
LAB SPrcImENS

Cure Time, Hrs 4 s 6
Temp. °F

320 - In Work -
330 18 18 15
340 ol s 14 14
350 14 13 13
360 1 10 1
430 _ .
500 .

¢ = Rubber reverted
*'= Some readings as low as 9
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Beo No . 20 - SsNuBBED

T4 coof corroration

SCIENCE AND ENGINEERING

25 February 1993
2466-FY93-M100

TO: | Lyndon Paulson
CC: A. G. Christiansen, N. A. Mumford, A. L. Olsen,
M. L. Clapper, D. T. Houggard
FROM: Chuck Denton
SUBIJECT: 1U52840-03, S/N16, FORWARD END RING, L.D. -

EDAX ANALYSIS

As expected, the EDAX analysis of the rusty surface of this rubber was high in iron, 84%, and
chlorine, 9%. The fresh cut rubber showed 11 % iron, no chlorine and 78 % sultur. All were tested
per LWR 719306. A copy of the LWR and both traces are attached.

(¢

C. L. Denton

/sm

PO. Box 707, Brigham City, UT 84302-0707 (801)863-3511



LABORATORY WORK REQUEST

mﬁﬁ«\)/wrt_. \ N 719306

S TV 7 i
lusoLATioN [ Tuz ["Bs=z7 “

SAMPLE INFORMATION :

SAMPLE DESCRIPTION W? sY0-03 U RAW MATERIAL DATE P
O verocess
W&J 570/ = g(msr PROCESS / 49 j;, é 3

N\

' O

F:g:imcx NO. %A | SERtAL NO.1LOT NO. ASSEMBLY PART NO. ASSEMBLY SERIAL NO.
- .

ALLD FEP 0@ (0

MIX I GRIND SAMPLED 8Y

TEST REQUIRED OR DESCRIPTION OF WORK REQUIRED, INCLUDE REASON FOR REQUEST

Enax on KOBES SaéFﬂci
' O AN KUST =cprtes

3.

7.

3:*; = PR
Loh, i

B FOR LABORATORY USE ONLY
SPECIAL INSTRUCTIONS L)

RESULTS OF LABORATORY ANALYSIS DISPOSITION

™ accertr (J Resect [J ResampLz

DATE ANO TIME COMPLETED TIME REQUIRED DATE REPORTED SIGNATURE

FOAM TC 718 (REV 9-91)



22—-FEB—-9S3 14:18:32 EDAX READY
RATE= 862CPS TIME= 61LSEC
FS= 8139SCNT PRST= 20QLSEC
A =FRESH CUT RUBBER

S Ko

1 2.00 4.0d 6.00 8.00
@CNT @.@OKEV 1@V.ch A EDAX

INTE-%-ZAF:
LABEL = FRESH CUT RUBBER
22-FEB-93 14:20:06
60.520 LIVE SECONDS
Kv= 30.0 TILT=10. TKOFF=34.
ZAF CORRECTION

ELEM K Z A F

SIK 0.0189 1.024 0.561 1.039
S K 0.6026 1.017 0.763 1.001
FEK 0.0984 0.923 0.927 1.013
ZNK 0.0684 0.900 0.961 1.000

WT %
ELEM CPs ELEM
SI K 3.5030 3.16
S K 93.5067 77.57
FE K 9.0053 11.386
ZN K 3.9161 7.91
TOTAL 100.00

LWE 114300



NTE-

22—-FEB—-93 14:13:11 EDAX READY
1138CPS

RATE =

FS=

A

B8@Q3CNT
=RUST ON RUBBER

TIME= TAaLs
PRST= 284aLSsS

EC
EC

$-ZAF:

ABEL = RUST ON RUBBER
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KIRKHILL RUBBER COMPANY

ATTENTION:
FROM:
SUBJECT:
REFERENCE:

N/C
—upn

—~ npn
Tl

- "Dl‘

- "El'

- "F"

/nGn

—nge
ngw
e
g
on,m
e
AN
_mon

MARK OLSEN

LINDA HILL

CHANGES TO SPECIAL PRCCESS PROCEDURE 0002
STWS-2943

WRITTEN 9/30/78

OCR 60548 CORRECT CODE #, OBTAIN SAMPLE FOR
TESTING, ADD MARKING

OCR 60555 ADDED NEW BOLLING

OCR 60569 CHANGED HOLLAND CLOTH TO KODACEL FILM

_OCR 60578 CHANGED TOLUENE TO METHYLCHLOROFORM

INCREASE #1RSS FROM 300 LBS TO 330 LBS
ADDED DUMP TEMPERATURE, VISCOSITY
REDUCTION
ADDED MIXING TIME TO HYCAR 1312
CHANGED FINAL BATCH DUMP FROM 3 MINUTES
TO 4 £+ 15 SECONDS

OCR 60586 ADD STORAGE REQUIREMENTS PER SPEC
USE OF ACCEPTANCE TAGS, INSTRUCTIONS
FOR USING STYRENE LIDS AND KODACEL

OCR 60592 PREMASTICATING MIXING

OCR 76964 CHANGED A4-200 TO PMS-1, ADD
| APPROPRIATE PMS TO BASELINE

OCR 82575 ADDED VACUUM PUMP AS EQUIPMENT REQUIRED

OCR 85598 CHANGED 40 RPM TO 30 RPM

OCR 93308 REPLACED WGRM CHAMBER

OCR 93343 CHANGED GRAMS TO POUNDS

OCR 93366 ADDED MINT TO HYCAR 1312

OCR 117992 CLARIFY WEIGHT IN OUNCES

OCR 118005 ADDED NEW TO ALTAX

OCR 117994 CORRECT TYPO ERROR

An ESOP Company

¢ kirkhilE;

300 € CYPRESS * BREA CALIFORNIA 32621 o (714) 5294901 SDIFTCYI{Sd  veLEx 65.5366 « Twx 910-596.1213 » FAX 714 290-5262
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KIRKHILL RUBSER COMPANY

OCR
OCR

OCR
OCR

OCR

OCR
OCR
OCR

118067
118068

118076R1

voool3s

118033

118043
118066
V000506

CLARIFY INSPECTION PROCESS

ADDED FORM 62-5"A" FOR HYCAR 1312
CALCULATIONS

NAME CHANGE HYCAR TO NIPOL
REMOVAL OF LIFTING KODACEL

CHANGED ZINC OXIDE TORRANCE TO
ZINC OXIDE MEMPHIS )

CHANGED METHYL TUADS TO NEW MT
SIMPLIFY MARKING

USE OF TYPE 5 CLEAN-OUT CHARGES

An ESOP Company

Kirkhil B

300 €. CYPRESS » BREA. CALIFORNIA 92621 » (714) 5294901 LR@od0V-d:1: ] TELEX 85-5368 « TWX 910-596-1213 + FAX (714) 350-3202
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. Loerd Corporsation
' ! Elastomer Progucts Civision
‘ 2000 West Granaview Slva.
— - P. Q. Sox 10038

Erie. PA 16514-0038
814:868-3611
Telex: 291935

February 5, 1993

Mr. Allan Olson 5308

Thiokol Corp., Space Operations
P.O. Box 707 :
Mailstop 692

Brigham City, UT 84302-0707

Allan:

As we discussed on the telephone, generally Chemlok 2048 primer will protect metal from
corrosion. This primer is formulated with corrosion inhibiting chemicals that are active both
during vulcanization and after the bond is formed. Chemiok 205 will protect the metal both in
the cured and uncured state, but the film is much more resistant to severe environments when
fully cured. As with most protective coatings, the chemicai resistance increases with crosslink
densicy.

There are a number of improper applications conditions that can lead to deficient protection.
Since many of the active ingredients in Chemlok 205 (and in Chemiok covercoats) are dispersed .
rather than dissotved: i solvent:*improper mixing can result in poor corrosion protection. It is

critical that ail Clhemiok proaucts be weil mixed prior to and during applicaden. pardcularly if
furtner diiutea. Dry {iim thickness is aiso criucai. Ghemiok-=05-snould-be apoiied.in the range-
0£.0: 3=O~+miis= Generaily, the higner the 1ilm thickness, the berter the corrosion protecuon.

Care shouid- be taken. not to exceed. 0.5, mils, as cohesive. failure in the primer 3lm could occur. .

Excessive heat couid overwheim the abilitv. of Chemlok 205 to scavenge corrosion inducing
chemicals. Even sporadic exposure-of bonded assembiies to temperatures in excess of 400°F .
couid.-lead 0 thermal decomposition of-primer and covercoat. A Rust could occur under these )
circumstances.

Generally, the rubber serves to protect the bondline from aggressive environments. Normally
we conduct salt fog resistance tests on bonded assemblies rather than on the primer or
primer/covercoat films. When this type of testing is conducted, we score the bondline and
expose the metal edges to increase the difficuity of the test. We have conducted a limited
number of tests on films alone. The resuits of at least two of these are enclosed. When this
type of test is conducted, the cured film is scored to expose the metal. Generally rust will
initiate at the score line.

In EL-1315, metals were primed but the primer was neither cured nor scored. In the second
report, the Chemlok 205 films were cured at various temperatures. In this work, two lots of
regular Chemlok 205 were compared to Chemlok 205A. Chemlok 205A is a solvent
modification of Chemlok 205. The active ingredients are the same. Although the film
thicknesses are relatively high, you can see that the environmental resistance does improve when
the Chemlok 205 is adequately cured. I-Iigher temperature cures should lead to increased

0

crosslink density. Even after a period of 30 days in our salt fog chamber, much of the Chemlok
205 remains intact.

OMGINAL PAGE IS
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Thiokol Corp. page 2
Allan Olson 2/5/93

Allan, Scott mentioned that this rust was discovered after the rubber insulation had been
removed with a high pressure water washout. With such a method, is a possibility that the rust
could have formed as a result of this recovery process? Failure analysis is very difficult and we
frequently find it impossible to tell whether rust is a result of improper application or whether it
formed after the bond failed.

Please feel free to call, if you have additional questions.
Sincerely,

Kowm ™ Pomd
Karen M. Bond
Senior Technical Service Representative
Elastomer Products Division

cc: Scott Mildenhall
Thiokol Space Operations
P. O. Box 707
Mailstop L-50
Brigham City, UT 84302-0707

E. L. Polaski

F. L. Lanung
R. D. Abbott

A. DlsCoIn memo



Primers:

Conditions:

Procedure:

30 Day Sait Spray
Comparison of Chemlok 205 and Chemlok 205A

Determine salt spray resistance of Q-panels coated with Chemlok* 205.

Chemliok 20§, lot HLA
Chemilok 205A, lot HJA
Chemliok 205, lot JCB

Primers were baked under the following conditions:

10’ @ 250°F
10’ @ 300°F
10’ @ 350°F
10’ @ 400°F

Coated Q-panels with Chemiok 205 lots (two Q-panels per test) and taped off
tops to protect from corrosion. Front and back was scored with an X with a
razor blade.

Film thicknesses were determined:

Chemliok 205, lot HLA = 0.60 mils
Chemlok 205A, lot HJA = (.09 mils Dipped at full strength
Chemiok 20§, lot JCB = .50 mils

After the 30 day period in the salt spray the samples were taken out and wiped down. A putty
knife was used to remove deposits and excessive peeling and chipping. A final evaluadon is
below. Each evaluation is an average of two Q-panels.

Temp.

Bake  Chemiok 205A, lot HIA Chemiok 205, 1ot JC3  Chemiok 203, lot LA

250°F 2% primer intact 5% primer intact 10% primer intact
88 % corroded primer 80% corroded primer 80% corroded primer
10% bare metai 15% bare metal 10% bare metal

300°F  50% primer intact 80% primer intact 85% primer intact
40% corroded primer 10% corroded primer 5% corroded primer
10% bare metal 10% bare metal 10% bare metai

350°F  70% primer intact 75% primer intact 85% primer intact
25% corroded primer 10% corroded primer 5% corroded primer
5% bare metal 15% bare metal 10% bare metal

400°F  75% primer intact 80% primer intact 90% primer intact
20% corroded primer 10% corroded primer 8% corroded primer
5% bare metal 10% bare metal 2% bare metal

LWED memo 5 Feb'43



Date: 08/22/91 Investigation Number: EL-1315

Wmmw

TEST PROCEDURE:

Substrata: G3S (Grit blasted steel) coupons, vapor
degreased and codad.
ZPS (Zinc phosphatized steel), no surface prep
or degreasing.

Adhesives: All adhesives were dip applied to coupons. The

‘ first group was coated with CH610 (used as a

primer). The second group was a one-coat systam
without CHE10.

Adh. Film Thickness (GBS - 2PS)
CH20S 0.35 - 0.45
TY-PLY BN 0.60 - Q.65
TS1677-27 0.17 - 0.25 KEY
B2772-34 0.12 - Q.19 SR = Spotty Rust
EPS880-~11 0.03 - 0.19
CHB802 0.98 - 0.80
cH217 0.50 - 0.60
CH610 < 0.1 .
Tast: Exposure to ocutside weather until rust appears.

NOTE: Saven days of axposure was duration of tast.
Coated metal coupons were avaluatad for. extant of
rust formation on both sides of the test coupon.

ZPSs: NO PRIMER W/CH610 PRIMER

CH20S5 No rust. No flaking. No rust. <20% of CH20S
£ilm flaked from primed
surfaca.

£P€080-11 No rust. No flaking. No rust. <10% flaking.

BeTT2=34 10-25% SR. ¥No 2lak.ng. 10-253 SR. No flaking.

c302 No rust. No flaking. 10% rust at flakad arsaa.
<20% flaking.

cH217 No rust. No flaking. No rust. No flaking.

TY-PLY BN No rust. No flaking. No rust. 5% flaking.
TS1677-27 No rust. <1% flaking. No rust. <10% flaking.
CONTROL 10-50% rust (uncoated coupon).

G3S: NO PRIMER W/CH610 PRIMER
CH20S No rusz. No flaking. Ne rust. <S£% flaking.
EP5880-11 5-10% light ruste,. 5=10% light ruste.
No flaking. ' No flaking.
B2772-34 No rust. No flaking 50-75% rust. <53 flaking.
CH802 No rust. <20% flaking. No rust. <10% flaking.
%50-75% black spots»r, 50~-75% black spots#*w,
CH217 No rust. No flaking. No rust. No flaking.

TY-PLY BN No rust. <13 flaking. No rust. No flaking.
TS1677-27 No rust. No flaking. No rust. <10% flaking.
CONTROL (uncoatad coupons) 80~-100% rust.

# May be due in part to low film thicknesses. .
##Black spots are characteristic of CH802 film. CH802 is a
waterborne primer. Components in the primer undergo a
galvanic reaction with grit blasted surfaces that result
in some phase separation as the film dries. This does

not affect performance.

LOED wemo 5 Feb'13



R Lord Corporation
3 ; Y Cremica: Froccucts Division
& ; 2000 ‘Vest Grangview Biva.
—~— m a P. O. 30x 10038

Erie. PA 16514-0038
814:868-3611

Telex: 291935

FAX: 814:864-3452

Mr. Scott Mildenhall

Thiokol Corporation

Space Operations

Mail Stop L-50

P. 0. Box 707

Brigham City, UT  84302-0707

February 5, 1993

Dear Mr. Mildenhall:

Karen Bond has asked me to address two questions that you had regarding the
MSDS for CHEMLOK 205. These questions deal with the content of ethyl benzene

in the technical grade of xylene that we purchase, and the reporting of
formaldehyde on the MSDS.

1. Xylene/Ethyl Benzene

As Xaren may have *told you, in late 1992 we were mace aware of the fact
by our supplier MSGS for xylene that our surchased tachnical grade of
Xylene contains 19% ethyl benzene rather than being 100% xylene. This
discovery caused us to immediately revise affected product MSDS'’s

(including CHEMLOK 205) and forward these MSDS’s to customers with the '
attached cover letter.

Please be advised that this..change on the MSDS does not in any way .
represent a change in-the formulatton for CHEMLOK 205. We have in the -
past and will continue to use this technical grade xylene in our
products. As the enclosed cover letter notes, this change does affect
reporting requirements for SARA 313 purposes.

2. Formaldehyde In Section II of the MSDS

As you are aware, formaldehyde now appears on the new version of the
CHEMLOK 205 MSDS at 1% and had not apf®ared on previous MSDS’s. The
reason for this change is that we have recently phased in a new
computer-based MSDS generation system with enhanced reporting
capabilities. This has enabled us to more accurately define the actual
(in can) ingredients of our products, especially those ingredients at
very low levels such as in this case of formaldehyde.

Additionally for your information, the actual amount of formaldehyde in
CHEMLOK 205 is 0.19% by weight. Our MSDS system rounds up to 1% any
amount over 0.1% in Section II. Again, please note that this does not -
reflect any change in formulation. .

OMGINAL PAGE 18
OF POOR QUALITY



- 1ORD

Thiokol Corporation
February 5, 1993
Page 2

We hope that this adequately answers your questions on CHEMLOK 205 and
apologize for any inconvenience that these changes may have caused. If you
need additional information, please call me at 814-868-3611, Ext. 3524.

Sincerely, _ . _
% UAcleeasecet
John A. Misterovich

Product Safety Specialist

/slh
~ ' cc: K. M. Bond
DOH/DHG/KBK/CHEMLOK File

Zuott Mildenhall memo 74 Ny



FEB 84 ’93 @1:24PM LORD CORP.SAEGERTONN - . s, -

FOQRAM 124 77

DATR: Hebruary 3, 1993
Route 98 South Street No. Of Pagms:__1
PA 18433
814~763-4318 PHONE 814-783-2345

~Thigkol Corporation
—Hayna Dodd

Steve Marshall
Manager, Quality Assurance Sectiom
Klastamer Producta

REFERENCX: Zollowowp to 2/3/93 latter (FAX)

The chronology for the Chemlok 205 and Chemlok 222 only goes back to 1985, not

1979 as requested. Our policy was to keep the primary batch record for seven

years. This has recently been revised to tan years.



FEB @4 ’93 11:47AM LORD CORP.SAEGERTCWNM ' | P.2

® Lord Carporation
ﬁ Chemical Products Divisicn
‘ ] South Street
- P. O. Box 556

Saegertown, PA 16433-0558
814:783-2345

TWX: $10-6952000

FAX: 814:763-4318

February 3, 1993

Mr. Wayne A. Dodd

Buyer

Space Operations Procurement
Thiokol Corparation

P.0O. Box 707

Brigham Clty, UT 84302-0707

Dear Mr. Dodd,

Per your racsnt raquest, plaase find attached a chranology of information
indicating the timing of changes made in Chemlok R 205 and Chamiok 220
since 1935. The changes indicated were driven by two forces:
environmental/lagisistive Issuss and -continuous quality improvement Issues.

In addition, pieasa provide us with written detalls concerning the "unbonds”
found in the tear down of the thrust bearing. Specifically, we would be
Interested to learn of the details of the failure modas.

If you have any questions, please do not hesitate to contact either of us.

Sincerely,

S.T. Marshall - A.J. Clampa "

Manager, Quality Assurancs Business Manager
Elastomer Products Division Elastomer Products Division

STM/ch
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Chemlok 285: Process, formulation, supplier & specification change history-
1985-1992

Raw materials

Specification:

Formulation:

Process:

(Alternate source, process improvements, etc.)

1/38
1/50

3/90
11/91
6/92

1,88

8/89
8/99

7/85

12/886

1/85

Carbon- Tetrachloride .reduction in film former to 1% -

Resin(A) mamufacture moved production sits, later aolld
business

Second source for film former approved
Carbon-Tetrachloride reduction to 9.1% in f£ilm former:

Reain (B) mamufacturer site change evaluation begun-on
going

Revised bond testing requirementa to test only as single
coat

Revised targeted solids from 25.5 to 25.8%

Rubber. teat formulaticn.revised dus.- to rubber stock raw.
material diacontinuatiaon ..

Removed-Cellosolve Solvent due to potsntial toxicity .
concerns - :

Changed solvent aystem-added Dowanol PM & recucsd xylene
content.

Revtsed the pigment dispersion and resin A/B addition -

procadurs-*
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Chemlok 228: Process, formulation, supplier & specification change history-
1985-1992

Raw materials (Alternate source, process improvements, etc.)
1,88 Carbon Tetrachloride reduction in film former to 1%
18/89 Pigment supplier process revision
3/91 Second source for film former approved
11/91 Carbon Tetrachloride reduction to 9.1% in film former

Specification:
16/87 Revised density spec; Revieed NR bond procedure

Formulation:

No direct changes outside raw material trace component changes primarily
the Carbon Tetrachloride level in the film former

Process:

Essentiallv no changes
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JUDY’S SUPER JOB SAVING REPORT - FILE >

D7460.DAT 2/17/1993
OT NO. T ITEM DATE MATRIX DATA PAGE 1
— 00 01 02 ...
LOT0001 R 0140 *0000177 24.5 24.5 24.7
L0T0001 R 0150 *0000420 .95 .95 .95
L0T0001 R 0160 *0000419 96 97 96
“0T0001 V 0140 *0000177 24.84 24.03
“0T0001 V 0150 *0000420 .952 1.015
“OT0001 V 0160 *0000419 160 144 )
“OT0003 3 0250 930216 *0000177 23.42 23.37 23.34
~OT0003 3 0260 930216 *0000420 .950 .956 .957
SOT0003 3 0270 930216 *0000419 90 90 95
-OT0003 R 0140 *0000177 25.9 25.9 25.9
L0T0003 R 0150 0000420 .956 .956 .956
L0T0003 R 0160 *#0000419 86 87 92
Z0T0003 V 0140 *0000177 25.49
~0T0003 V 0150 0000420 .953
L0T0003 V 0160 *0000419 110
LOT0003 V 0165 *0000381 122
LOT0004 R 0140 *0000177 25.7 25.4 25.5
LOT0004 R 0150 *0000420 0.95 0.95 0.95
LOT0004 R 0160 *0000419 75 77 84 85 80 83
LOT0004 V 0140 *0000177 25.70 23.50
LOT0004 V 0150 *0000420 .955 1.010
LOT0004 V 0165 0000381 106 127
LOT0004 V 0165 *#0000419 110 140
LOT0005 R 0140 *0000177 24.6 24.3 24.4
LOT0005 R 0150 *0000420 .95 .94 .94
~ LOT0005 R 0160 0000419 91 86 86
LOT0005 V 0140 *0000177 25.56
LOT0005 V 0150 *0000420 .955
LOT0005 V 0160 *0000419 110
LOT0005 V 0165 *0000381 134
LOT0006 R 0140 *0000177 24.6 24.3 24.4
LOT0006 R 0150 *0000420 .95 .94 .94
LOT0006 R 0160 *0000419 91 86 86
LOT0006 V 0140 *0000177 25.56
LOT0006 V 0150 *0000420 .955
LOT0006 V 0160 0000419 110
LOT0006 V 0165 0000381 134
LOT0007 R 0140 *0000177 25.2 25.1 25.0
LOT0007 R 0150 *0000420 0.96 0.96 0.96
LOT0007 R 0160 *0000419 85 86 85
LOT0007 V 0140 *0000177 25.91
LOT0007 V 0150 *0000420 .954
LOT0007 V 0160 0000419 125
LOT0007 V 0165 0000381 127
LOT0010 R 0140 *0000177 24.9 24.7 25.2
LOT0010 R 0150 *0000420 .952 .950 .950
LOT0010 R 0160 *0000419 101 100 128
LOT0010 V 0140 *0000177 24.94
LOT0010 V 0150 *0000420 .953
LOT0010 V 0160 *0000419 160
LOT0010 V 0165 0000381 125
- LOT0016 R 0140 *0000177 24.9 24.8 24.8



JUDY'’S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993

JLOT NO. T ITEM DATE MATRIX DATA » PAGE 2
00 01 02 ...

Z0T0016 R 0150 *0000420 .96 .96 .96
40T0016 R 0160 *0000419 118 118 118
L0T0016 V 0140 *0000177 25.5

LOTO0016 V 0150 *#0000420 . 955

LOT0016 V 0160 *#0000419 120

LOT0016 V 0165 *0000381 112

LOT0018 R 0140 *0000177 24.62 24.66 24.52
LOoT0018 R 0150 *0000420 0.955 0.954 0.955
LOT0018 R 0160 *0000419 109.6 117.4 117.4 #99-> 114.8
LOT0018 R 0165 *#*0000381 49.5 47.5 88.0
LOT0018 V 0140 *0000177 24.8

LoT0018 V 0150 *0000420 .953

LOT0018 V 0160 *0000419 160

LOT0018 V 0165 *0000381 139

LOT0019 R 0140 *0000177 24.3

LOT0019 R 0150 *0000420 .95

LOT0019 R 0160 *#0000419 94

LOT0019 R 0165 *0000381 120

LOT0019 V 0140 *0000177 24.7

LOT0019 V 0150 *0000420 .948

LOT0019 V 0160 *0000419 160

LOT0019 V 0165 #0000381 124

LOT0020 R 0140 *0000177 23.70 23.01 23.12
LOT0020 R 0150 - *0000420 .95 .95 .95
LOT0020 R 0160 *000041° 95 100 100
LOT0020 R 0165 *#0000381 22 28 26
LOT0020 V 0140 *0000177 25.26

LOT0020 V 0150 *0000420 .955

LOT0020 V 0160 *0000419 100

LOT0020 V 0165 *0000381 117

LOT0021 R 0140 *0000177 22.7

LOT0021 R 0150 *0000420 .95

LOT0021 R 0160 *0000419 93

LOT0021 R 0165 *0000381 151

LOT0021 V 0140 *0000177 24.5

LOT0021 V 0150 *0000420 .949

LOT0021 V 0160 *0000419 95

LOT0021 V 0165 *0000381 113

LOT0022 R 0140 *0000177 23.2

LOT0022 R 0150 *0000420 .962

LOT0022 R 0160 *0000419 98

LOT0022 R 0165 *#0000381 140

LOT0022 V 0140 *0000177 25.0

LOT0022 V 0150 *0000420 .954

LOT0022 V 0160 *#0000419 90

LOT0022 V 0165 *0000381 107

LOT0023 R 0140 *0000177 24.0

LOT0023 R 0150 *0000420 .956

LOT0023 R 0160 *0000419 126

LOT0023 R 0165 *0000381 107 99.5 140
LOT0023 V 0140 *0000177 25.8
.LOT0023 V 0150 *0000420 .954



JUDY’S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993
JOT NO. T ITEM DATE MATRIX DATA PAGE 3
00 01 02 ...
LOT0023 V 0160 *0000419 130
LOT0023 V 0165 *#0000381 110
LOT0024 R 0140 *0000177 23.8
LOT0024 R 0150 *0000420 .950
LOT0024 R 0160 *0000419 143
LOT0024 R 0165 *0000381 202
LOT0024 V 0140 *0000177 25.1
LOT0024 V 0150 *0000420 .954
LOT0024 V 0160 *0000419 100
LOT0024 V 0165 *0000381 129
LOT0025 R 0140 *#*0000177 24.16 24.04 23.47
LOT0025 R 0150 *0000420 0.95 0.95 0.95
LOT0025 R 0160 *0000419 104 110 104
LOT0025 R 0165 *0000381 113.8 158.0 154.6
LOT0025 V 0140 *0000177 25.4
LOT0025 V 0150 *0000420 .954
LOT0025 V 0160 *0000419° 135
LOT0025 V 0165 *0000381 97
LOT0027 R 0140 *0000177 24.3
LOT0027 R 0150 *0000420 .96
LOT0027 R 0160 *0000419 122
LOT0027 R 0165 *0000381 206
LOTC027 V 0140 *0000177 25.8
LOT0027 V 0150 *0000420 .955
LOT0027 V 0160 *#0000419 120
LOT0027 V 0165 *0000381 103
LOT0029 R 0140 *0000177 23.35
LOT0029 R 0150 *0000420 .961
LOT0029 R 0160 *0000419 113
LOT0029 R 0165 *0000381 268
LOT0029 V 0140 *0000177 25.6
-LOT0029 V 0150 *0000420 .948
LOT0029 V 0160 *0000419 155
LOT0029 V 0165 *0000381 108
LOTO030 R 0140 *0000177 25.0 25.0 25.0
LOT0030 R 0150 *0000420 .96 .96 .96
LOTO0030 R 0160 *0000419 120 120 130
LOT0030 R 0165 *0000381 174 144 139
LOTO030 V 0140 *0000177 25.2
LOTO0030 V 0150 *#0000420 .958
LOTO0030 V 0160 *0000419 125
LOTO0030 V 0165 *0000381 118
LOT0035 R 0140 *0000177 24.0 24.0 24.0
LOT0035 R 0150 *0000420 .96 .96 .96
LOT0035 R 0160 *0000419 145 144 145
LOT0035 R 0165 *0000381 235 225 205 240 #99-> 226
LOT0035 V 0140 *0000177 25.3
LOT0035 V 0150 *0000420 .953
LOT0035 V 0160 *0000419 125
LOT0035 V 0165 *0000381 103
LOT0038 R 0140 *Q000177 24.9 24.9 25.0
LOT0038 R 0150 *0000420 .95 .95 .95



C-3.

JUDY’S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993
LOT NO. T ITEM DATE MATRIX DATA PAGE 4
00 01 02 ...
LOT0038 R 0160 *0000419 120 130 130
LOT0038 R 0165 #0000381 126 118 106
LOT0038 V 0140 *0000177 24.8
LOT0038 V 0150 *0000420 .949
LOT0038 V 0160 *0000419 140
LOT0038 V 0165 *0000381 101
LOT0041 R 0140 *0000177 23.4 23.5 23.3 #99-> 23.4
LOT0041 R 0150 *0000420 .95 .95 .95 #99-> .95
LOT0041 R 0160 *0000419 93 92 93 #99-> 93
LOT0041 R 0165 *0000381 104 159 100 #99-> 121
LOT0041 V 0140 *0000177 24.3
LOT0041 V 0150 *0000420 .954
LOT0041 V 0160 *0000419 110
LOT0041 V 0165 *0000381 94
LOT0051 R 0140 *0000177 23.8 24.6 24.2
LOT0051 R 0150 *0000420 .95 .95 .94
LOT0051 R 0160 *0000419 105 106 105
LOT0051 R 0165 *#0000381 133 181 117
LOT0051 V 0140 *0000177 24.5
LOT0051 V 0150 *0000420 .942
LOT0051 V 0160 *0000419 140
LOTC051 V 0165 *#0000381 114
LOT0052 R 0140 *0000177 23.7 23.8 24.1
LOT0052 R 0150 *0000420 .95 .95 .95
LOT0052 R 0160 *0000419 85 85 92
LOT0052 R 0165 *0000381 189 190 204
LOT0052 V 0140 *0000177 24.9
LOT0052 V 0150 *#0000420 .949
LOT0052 V 0160 *0000419 125
LOT0052 V 0165 *0000381 98
LOT0054 R 0140 *0000177 25.2
‘LOT0054 R 0150 *0000420 .95
.LOT0054 R 0160 *0000419 103
LOT0054 R 0165 *0000381 203.3
LOT0054 V 0140 *0000177 25.6
LOT0054 V 0150 *0000420 .964
LOT0054 V 0160 *0000419 110
LOT0054 V 0165 *0000381 110
LOT0055 R 0140 *0000177 25.0 25.2 25.0
LOT0055 R 0150 *0000420 .96 .95 .95
LOT00S55 R 0160 *0000419 111 125 116
LOT0055 R 0165 *0000381 148 134 127
LOTO0S5 V 0140 *0000177 25.4
LOT00S55 V 0150 *0000420 .947
LOT00S55 V 0160 *0000419 130
LOTO055 V 0165 *0000381 99
LOT0056 R 0140 *0000177 24.7 25.0 24.9 #99-> 24.9
LOT0056 R 0150 *0000420 .96 .96 .96 #99-> .96
LOT0056 R 0160 *0000419 106 105 106 #99-> 106
LOT0056 R 0165 *0000381 146 182 153 #99-> 160
LOT0056 V 0140 *0000177 25.3
LOT0056 V 0150 *0000420 .950



JUDY'’S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993

LOT NO. T ITEM DATE MATRIX DATA PAGE 5
00 01 02 ...

LOT0056 V 0160 *0000419 135
LOT0056 V 0165 *#0000381 105
LOT0057 R 0140 *#0000177 24.8 26.0 25.8
LOT0057 R 0150 *0000420 .96 .96 .96
LOT0057 R 0160 *0000419 111 126 122
LOT0057 R 0165 *#0000381 152 141 129
LOT0057 V 0140 *0000177 25.4
LOT0057 V 0150 *0000420 .947
LOT0057 V 0160 *0000419 130
LOT0057 V 0165 *0000381 99
LOT0059 R 0140 *0000177 25.7 25.3 24.2 $99-> 25.1
LOT0059 R 0150 *0000420 .94 .94 .94 #99-> .94
LOT0059 R 0160 *0000419 98 98 98
LOT0059 R 0165 *0000381 1 211 280 264 221 #99-> 244
LOT0059 R 0165 *#0000381 2 267 315 252 291 #99-> 281
LOT0059 R 0165 *0000381 3 227 215 286 277 #99-> 251
LOT0059 V 0140 *0000177 25.8
LOT0059 V 0150 *0000420 .959
LOT0059 V 0160 *0000419 120
LOT0059 V 0165 *0000381 121
LOT0060 R 0140 *0000177 25.9 25.7 25.8 #99-> 25.8
LOT0060 R 0150 *0000420 .95 .95 .95 #99-> .95
LOT0060 R 0160 *0000419 114
LOT0060 R 0165 ’ *0000381 148 192 170 #99-> 170
LOT0060 V 0140 *0000177 25.8
LOT0060 V 0150 *0000420 .959
LOT0060 V 0160 *0000419 120
LOT0060 V 0165 *0000381 121
LOT0061 R 0140 *0000177 24.9 24.9 25.0 #99-> 24.9
LOT0061 R 0150 *0000420 .95 .95 .95 #99-> .95
LOT0061 R 0160 *0000419 96 100 97 #99-> 98
.LOT0061 R 0165 *0000381 238 198 233 #99-> 223
LOT0061 V 0140 *0000177 25.8
LOT0061 V 0150 *0000420 .950
LOT0061 V 0160 *0000419 130
LOT0061 V 0165 *0000381 113
LOT0062 R 0140 *0000177 25.5 25.6 25.4 #99-> 25.5
LOT0062 R 0150 *0000420 .957 .958 .957 #99-> .957
LOT0062 R 0160 *0000419 132 118 127 #99-> 126
LOT0062 R 0165 *0000381 1 164.0 176.0 162.0 171.0 #99-> 168
LOT0062 R 0165 *0000381 2 192.0 200.0 199.5 200.0 #99-> 198
1OT0062 R 0165 *0000381 3 169.0 164.0 167.0 171.0 #99-> 168
LOT0062 V 0140 *0000177 25.5
LOT0062 V 0150 *0000420 .954
LOT0062 V 0160 *0000419 150
LOT0062 V 0165 *0000381 117
LOT0063 R 0140 *0000177 25.6 25.6 25.6 #99-> 25.6
LOT0063 R 0150 *0000420 .96 .96 .96 #99-> .96
LOT0063 R 0160 *0000419 124 141 141 #99-> 135
LOT0063 R 0165 *0000381 1 240 219 214 215 #99-> 222
LOT0063 R 0165 *0000381 2 220 200 204 206 #99-> 208

.- LOT0063 R 0165 *0000381 3 194 215 208 206 #99-> 206
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LOT0063 V 0140 *#0000177 25.7

LOT0063 V 0150 *0000420 .954

LOT0063 V 0160 - *0000419 130

LOT0063 V 0165 *0000381 117

LOT0064 *0000095

LOT0064 R 0140 *0000177 25.4 25.7 25.8 #99-> 25.6

LOT0064 R 0150 *0000420 .96 .96 .96 #99-> .96

LOT0064 R 0160 *0000419 112 120 119 #99-> 117

LOT0064 R 0165 *0000381 1 305 283 265 238 #99-> 262

LOT0064 R 0165 *0000381 2 288 265 255 300 #99-> 277

LOT0064 R 0165 *0000381 3 243 230 238 240 #99-> 238

LOT0064 V 0140 *0000177 25.3

LOT0064 V 0150 *0000420 .950

LOT0064 V 0160 *0000419 130

LOT0064 V 0165 *#0000381 128

LOTO0065 *0000095

LOT0065 R 0140 *0000177 25.4 25.1 25.4 #99-> 25.3

LOT0065 R 0150 *#0000420 .97 .97 .97 #99-> .97

LOT0065 R 0160 *0000419 1 190 190 192

LOT0065 R 0160 *0000419 2 201 203 205

LOT0065 R 0165 *0000381 1 183 179 200 200 #99-> 190

LOT0065 R 0165 *0000381 2 235 140 128 145 #99-> 162

LOT0065 R 0165 *0000381 3 193 164 219 197 #99-> 193

LOT0065 V 0140 *#0000177 24.5

LOT0065 V 0150 *#0000420 .948

LOT0065 V 0160 *0000419 160

LOT0065 V 0165 *0000381 109

LOTO0067 *0000095

LOT0067 R 0140 *0000177 25.6 25.7 25.6 #99-> 25.6

LOT0067 R 0150 *0000420 .95 .95 .95 #99-> .95

LOT0067 R 0160 *#0000419 118 119 116

LOT0067 R 0165 *0000381 1 215 210 210 215 #99-> 213

LOT0067 R 0165 *0000381 2 180 175 150 170 #99-> 169

LOT0067 R 0165 *0000381 3 180 180 165 170 #99-> 174

LOT0067 V 0140 *0000177 25.3

LOT0067 V 0150 *0000420 .95

LOT0067 V 0160 *0000419 125

LOT0067 V 0165 *0000381 101

LOT0068 *0000095

LOT0068 R 0140 *0000177 25.2 25.0 25.1 #99-> 25.1

LOT0068 R 0150 *0000420 .96 .96 .96 #99-> .96

LOT0068 R 0160 *0000419 112 115 115 #99-> 114

LOT0068 R 0165 *#0000381 1 200 228 228 268 #99-> 231

LOT0068 R 0165 *0000381 2 265 282 283 260 #99-> 272

LOT0068 R 0165 *0000381 3 211 213 208 248 #99-> 220

LOT0068 V 0140 *0000177 25.5

LOT0068 V 0150 *#0000420 .948

LOT0068 V 0160 *0000419 120

LOT0068 V 0165 *0000381 109

LOT0069 *0000095

LOT0069 R 0140 *0000177 24.0 24.0 24.0 #99-> 24.0
- LOT0069 R 0150 *0000420 .96 .96 .96 #99-> .96
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LOT0069 R 0160 *0000419 94 99 100 #99-> 98
LOT0069 R 0165 *0000381 1 194 215 225 208 #99-> 210
LOT0069 R 0165 *#0000381 2 190 250 240 260 #99-> 235
LOT0069 R 0165 *0000381 3 200 198 195 194 #99-> 197
LOT0069 V 0140 *0000177 25.0
LOT0069 V 0150 *0000420 .949
LOT0069 V 0160 *0000419 105
LOT0069 V 0165 *0000381 109
LOT0070 R 0140 *0000177 24.5 25.5 25.8 #99-> 25.3
LOT0070 R 0150 *0000095 7.97 7.98 7.95 #99-> 7.96
LOT0070 R 0160 *0000419 98 103 103
LOT0070 R 0165 *0000381 1 130 141 170 123 #99-> 141
LOT0070 R 0165 *0000381 2 145 141 121 128 #99-> 134
LOT0070 R 0165 *0000381 3 109 106 104 102 #99-> 105
LOT0070 V 0140 *0000177 25.7
LOT0070 V 0150 *0000095 7.89
LOT0070 V 0160 *0000419 150
LOT0070 V 0165 *#0000381 105
LOTO0071 *0000153
LOT0071 *0000201
LOTO071 R 0140 *0000177 24.3 24.3 24.2 #99-> 24.3
LOT0071 R 0150 *0000095 7.94 7.94 7.92 #99-> 7.93
LOT0071 R 0160 *0000419 105 109 108
LOT0071 R 0165 *0000381 1 231 230 130 207 #99-> 200
LOT0071 R 0165 *0000381 2 223 225 225 212 #99-> 221
LOT0071 R 0165 *0000381 3 179 205 205 207 #99-> 199
LOT0071 V 0140 *0000177 25.0
LOT0071 V 0150 *0000095 7.9
LOT0071 V 0160 *0000419 105
LOT0071 V 0165 *0000381 109
LoT0072 *0000153
LOTO0072 *0000201
LOT0072 R 0090 *0000177 25 25 25
LOT0072 V 0140 *0000177 25.0
LOT0072 V 0150 *0000095 7.90
LOTO0072 V 0160 *000041° 105
1LOT0072 V 0165 *0000381 109
LOT0073 *0000153
LOT0073 *0000201
LOT0073 R 0140 *0000177 25.0 25.2 25.3 #99-> 25.2
LOT0073 R 0150 *0000095 7.95 7.93 7.95 $#99-> 7.94
LOT0073 R 0160 *0000419 93 93 92
LOT0073 R 0165 *0000381 1 203 215 212 198 #99-> 207
LOT0073 R 0165 *0000381 2 190 188 184 195 #99-> 189
LOT0073 R 0165 *0000381 3 176 229 177 224 #99-> 202
LOT0073 V 0140 *0000177 25.2
LOT0073 V 0150 *0000095 7.83
LOTO073 V 0160 *0000419 110
LOT0073 V 0165 *0000381 96
LOT0074 *0000153
LOT0074 *0000201
LOT0074 R 0140 *0000177 24.4 24.2 24.3 #99-> 24.3
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OT0074 R 0150 *0000095 7.92 7.99 7.92 #99~-> 7.91
LOT0074 R 0160 *0000419 99 98 100 #99-> 99
LOT0074 R 0165 *#0000381 1 190 200 175 181 #99-> 186
LOT0074 R 0165 *0000381 2 185 182 171 181 #99-> 180
LOT0074 R 0165 *#0000381 3 220 207 252 233 #99-> 228
LOT0074 V 0140 *0000177 25.2
LOT0074 V 0150 *0000095 7.89
LOT0074 V 0160 *0000419 130
LOT0074 V 0165 *0000381 100
LOTO0079 *0000153
LOT0079 *#0000201
LOT0079 R 0140 *0000177  25.4 25.4 25.3 #99-> 25.4
LOT0079 R 0150 *0000095 7.88 7.85 7.88 #99-> 7.87 N
LOT0079 R 0160 *0000419 146 150 146 #99-> 147
LOT0079 R 0165 *#0000381 1 215 227 218 #99-> 220
LOT0079 R 0165 *#*0000381 2 203 211 216 #99-> 210
LOT0079 R 0165 *#0000381 3 201 193 207 #99-> 200
LOT0079 V 0140 *0000177 25.5
LOT0079 V 0150 *0000095 7.81
LOT0079 V 0160 *0000419 145
LOT0079 V 0165 *0000381 105
LOTO0080 *0000153
LOT0080 *0000201
LOT0080 R 0140 *#0000177 25.1 25.2 24.8 #99-> 25.0
LOT0080 R 0150 *0000095 7.93 7.93 7.93 #99-> 7.93
LOT0080 R 0160 *0000419 127 139 142 #99-> 136
LOT0080 R 0165 *0000381 1 113 111 122 #99-> 115
LOT0080 R 0165 *#0000381 2 135 103 108 #99-> 115
LOT0080 R 0165 *#0000381 3 112 105 109 #99-> 109
LOTOO081 *0000153
LOT0081 *0000201
LOT0081 R 0140 *0000177 25.6 25.2 25.8 $99-> 25.5
LOT0081 R 0150 *0000095 7.88 7.87 7.87 #99-> 7.87
LOT0081 R 0160 *0000419 139 148 150 #99-> 146
LOTGC081 R 0165 *#0000381 1 116 114 117 #99-> 116
LOT0081 R 0165 *0000381 2 110 111 101 #99-> 107
LOT0081 R 0165 *0000381 3 182 107 96 #99-> 128
LOTO081 V 0140 *0000177 25.5
LoTo081 V 0150 *0000095 7.81
LOTO0081 V 0160 *0000419° 145
LOTO0081 V 0165 *0000381 105
LOTO0082 *0000153
LOTO0082 *0000201
1LOT0082 R 0140 *0000177 25.3 25.4 25.2 #99-> 25.3
LoT0082 R 0150 *0000095 7.93 7.92 7.93 $#99-> 7.93
LOT0082 R 0160 *0000419 142 143 144 #99-> 143
LOT0082 R 0165 *#0000381 1 195 167 202 #99-> 188
LOT0082 R 0165 *0000381 2 182 203 221 #99-> 202
LOT0082 R 0165 *#0000381 3 194 188 176 #99-> 186
LOT0083 *0000153
LOTO0083 *0000201
LOT0083 R 0140 *0000177 24.3 24.3 24.5 #99-> 24.4
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L0T0083 R 0150 *0000095 7.74 7.99 7.88 #99-> 7.87
LOT0083 R 0160 *0000419 155 145 155 #99-> 152
LOT0083 R 0165 *#0000381 1 188 196 195 #99-> 193
LOT0083 R 0165 *0000381 2 193 197 210 #99-> 200
LOT0083 R 0165 *#0000381 3 205 235 211 #99-> 217
LOT0083 V 0140 *0000177 25.9
LOT0083 V 0150 *0000095 7.84
LOT0083 V 0160 *0000419 130
LOT0083 V 0165 *0000381 107
LOT0084 *0000153
LOT0084 *0000201
LOT0084 R 0140 *0000177 25.0 25.2 25.0 #99-> 25.1
LOT0084 R 0150 *0000095 7.81 7.83 7.87 #99-> 7.84
LOT0084 R 0160 *0000419 153 146 164 #99-> 154
LOT0084 R 0165 *#0000381 211 201 180 #99-> 197
LOT0084 V 0140 *0000177 24.8
LOT0084 V 0150 *#0000095 7.84
LOT0084 V 0160 *0000419 130
LOT0084 V 0165 *0000381 99
LOT0085 *#0000126
LOTO0085 *0000153
LOTO0085 *#0000201
LOT0085 R 0140 *0000177 24.7 25.2 24.9 #99-> 24.9
LOT0085 R 0150 *0000095 7.75 7.76 7.78 #99-> 7.76
LOT0085 R 0160 *000041° 1 123 128 126 #99-> 126
LOT0085 R 0160 *#0000419 2 130 132 125 #99~-> 129
LOT0085 R 0160 *#0000419 3 128 126 126 #99-> 127
LOT0085 R 0165 *#0000381 1 227 231 232 #99-> 230
LOT0085 R 0165 *0000381 2 252 237 220 #99-> 236
LOT0085 R 0165 *0000381 3 272 272 242 #99-> 262
LOT008S V 0140 *#0000177 24.8
.LOT0085 V 0150 *0000095 7.84
LOT0085 V 0160 *0000419 130
LOT0085 V 0165 *0000381 99
LOT0086 *0000153
LOT0086 *#0000201
LOT0086 R 0140 *0000177 24.9 23.4 24.7 #99-> 24.4
LOT0086 R 0150 *#0000095 7.72 7.83 7.83 #99-> 7.79
LOT0086 R 0160 *#0000419 137 148 143 #99-> 143
LOT0086 R 0165 *0000381 181 141 121 #99-> 148
LOT0086 V 0140 *0000177 24.8
LOT0086 V 0150 *0000095 7.83
LOT0086 V 0160 *0000419 152
LOT0086 V 0165 *0000381 101
LOoT0087 *0000153
LoTo087 *#0000201
LOT0087 R 0140 *0000177 24.2 24.1 24.3 #99-> 24.2
LOT0087 R 0150 *0000095 7.84 7.84 7.85 3#99-> 7.84
LOT0087 R 0160 *0000419 125 137 121 #99-> 128
LOT0087 R 0165 *0000381 1 140 170 150 160 #99~> 155
- LOT0087 R 0165 %#0000381 2 195 195 185 180 #99-> 189
.~LOT0087 R 0165 *#0000381 3 180 180 190 180 #99-> 182
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J0T0087 V 0140 *0000177 25.1
LOT0087 V 0150 *0000095 7.84
LOT0087 V 0160 *0000419 125
JO0T0087 V 0165 *#0000381 109
L0T0088 *0000153
L0T0088 *#0000201
~0T0088 R 0140 *0000177 25.1 25.2 25.3 #99-> 25.2
.0T0088 R 0150 *#0000095 7.83 7.89 7.89 #99-> 7.87
LOoT0088 R 0160 *0000419 145 140 140 #99-> 142
LOT0088 R 0165 *0000381 1 145 147 148 148 #99-> 147
LOT0088 R 0165 *#0000381 2 174 170 180 173 #99-> 174
LOT0088 R 0165 *0000381 3 207 204 203 197‘#99-> 203
LOT0088 V 0140 *0000177 25.6
LoTo0088 V 0150 *0000095 7.85
LoT0088 V 0160 *0000419 135
LoT0088 V 0165 *0000381 107
LOT0089 *0000153
LOT0089 *#*0000201
LOT0089 R 0140 *0000177 25.3 25.3 25.5 #99-> 25.4
LOT0089 R 0150 *0000095 7.78 7.83 7.88 #99-> 7.83
LOT0089 R 0160 *0000419 113 110 117 #99-> 113
LOT0089 R 0165 *0000381 206 202 191 #99-> 200
LOT0089 V 0140 *0000177 25.4
LOT0089 V 0150 *0000095 7.82
LOT0089 V 0160 *0000419 150
LOT0089 V 0165 *#0000381 117
LOT0090 *0000153
LOTO0090 *#0000201
LOT0090 R 0140 *0000177 24.9 24.9 24.9 #99-> 24.9
LOT0090 R 0150 *0000095 7.82 7.87 7.90 #99~> 7.86
LOT0090 R 0160 *#*0000419 140 120 121 #99-> 127
LOT0090 R 0165 *#0000381 1 214 232 222 #99-> 223
LOT0090 R 0165 *#0000381 2 220 193 232 #99-> 214
LOT0090 R 0165 *0000381 3 190 202 205 #99-> 199
LOT0090 V 0140 *0000177 24.8
LOT0090 V 0150 *0000095 7.84
LOT0090 V 0160 *0000419 130
LOT00S0 V 0165 *0000381 99
LOT0094 *0000126
LOT0094 *0000153
LOT0094 *0000201
LOT0094 R 0140 *0000177 24.9 24.8 24.9 #99-> 24.9
LOT0094 R 0150 *0000095 7.74 7.79 7.79 #99-> 7.73
LOT0094 R 0160 *#0000419 153 138 140 #99-> 144
LOT0094 R 0165 *0000381 1 77 104 106 135 #99-> 106
LOT0094 R 0165 *0000381 2 102 110 127 96 #99-> 109
LOT00%4 R 0165 *#0000381 3 153 93 127 97 #99-> 118
LOT0094 V 0140 *0000177 24.8
LOT0094 V 0150 *#0000095 7.83
LOT0094 V 0160 *0000419 152
LOT0094 V 0165 *0000381 101
LOT0097 *0000153
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LOT0097 *#0000201
OT0097 R 0140 *0000177 25.5 25.5 25.6 #99-> 25.5
QT0097 R 0150 *0000095 7.80 7.86 7.88 #99-> 7.85
L0T0097 R 0160 *0000419 106 107 105 #99-> 106
OT0097 R 0165 *#0000381 1 197 188 203 #99~> 196
J0T0097 R 0165 *0000381 2 194 176 193 #99-> 188
,0T0097 R 0165 *0000381 3 187 201 189 #99-> 192
L0T0097 V 0140 *0000177 25.0
L0T0097 V 0150 *#0000095 7.84
LO0T0097 V 0160 *#0000419° 105
LOT0097 V 0165 *0000381 108
LOT0098 *0000153
LOT0098 *0000201
LoTo098 R 0140 *#0000177 25.1 25.1 25.1 #99-> 25.1
LOoT0098 R 0150 *0000095 7.89 7.89 7.88 #99-> 7.89
LOT0098 R 0160 *0000419 96 102 100 #99-> 99
LOT0098 R 0165 *0000381 1 205 190 152 #99-> 182
LOT0098 R 0165 *0000381 2 198 192 225 #99-> 205
LOT0098 R 0165 *0000381 3 193 190 182 #99-> 188
LOT0098 V 0140 *0000177 25.6
LOT0098 V 0150 *0000095 7.87
LOT0098 V 0160 *0000419 122
LOT0098 V 0165 *#0000381 111
LOT0099 *0000126
LOT0099 *0000153
LOT0099 *0000201
LOT0099 R 0140 *0000177 24.9 24.8 24.9 #99-> 24.9
LOT0099 R 0150 *0000095 7.80 7.88 7.91 #99-> 7.86
LOT0099 R 0160 *0000419 175 200 205 #99-> 193
LOT0099 R 0165 %#0000381 1 195 201 200 #99-> 199
LOT0099 R 0165 *0000381 2 206 196 210 #99-> 204
LOT0099 R 0165 *0000381 3 200 196 206 #99-> 200
LOT0099 V 0140 *0000177 25.3
LOT0099 V 0150 *#*0000095 7.85
LOT0099 V 0160 *0000419 125
LOT0099 V 0165 *0000381 111
LOTO0100 *0000153
LOTO0100 *#0000201
LOT0100 R 0140 *0000177 25.2 25.3 25.3 $#99-> 25.3
LOT0100 R 0150 *0000095 7.86 7.85 7.86 #99-> 7.86
LOT0100 R 0160 *0000419 117 114 110 #99-> 114
LOT0100 R 0165 *0000381 1 184 194 186 #99-> 188
LOT0100 R 0165 *0000381 2 222 240 243 #99-> 235
LOT0100 R 0165 *0000381 3 196 188 180 #99-> 188
LOT0100 V 0140 *0000177 25.7
LOT0100 V 0150 *0000095 7.8
LOT0100 V 0160 *0000419 120
LOT0100 V 0165 *0000381 113
LOTO0101 *0000126
LOT0101 *0000153
LOTO0101 *#*0000201
LOT0101 R 0140 *0000177 25.2 25.2 25.1 #99-> 25.2
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LOT0101 R 0150 *#*0000095 7.82 7.81 7.81 #99-> 7.81
LOT0101 R 0160 *0000419 140 147 146 #99-> 144
LOT0101 R 0165 *0000381 118 121 121 #99-> 120
LOT0101 V 0140 *0000177 25.3
LOT0101 V 0150 *0000095 7.87
LOT0101 V 0160 *000041° 130
LOT0101 V 0165 *0000381 123
LOT0102 *0000126
1.0T0102 *0000153
LOT0102 *#0000201
LOT0102 R 0140 *0000177 24.8 24.7 24.9 #99-> 24.8
LOT0102 R 0150 *0000095 « 7.88 7.86 7.89 #99-> 7.88
LOT0102 R 0160 *#0000419 131 127 125 #99-> 128
LOT0102 R 0165 *0000381 1 195 193 203 #99-> 197
LOT0102 R 0165 *#*0000381 2 209 192 222 #99-> 208
LOT0102 R 0165 *#0000381 3 195 205 187 #99-> 196
LOT0102 V 0140 * *0000177 25.1
LOT0102 V 0150 *0000095 7.89
LOT0102 V 0160 *0000419 135
LOT0102 V 0165 *0000381 111
LOT0103 *#0000126
LOT0103 *#0000153
LOT0103 *0000192
LOTO0103 *0000201
LOT0103 *0000420
LOT0103 R 0140 *0000177 25.3 25.6 25.5 #99-> 25.5
LOT0103 R 0150 *0000095 7.82 7.86 7.87 #99-> 7.85
LOT0103 R 0160 *#0000419 131 132 136 #99-> 133 '
LOT0103 R 0165 *0000381 1 198 187 188 182 #99-> 189
LOT0103 R 0165 *0000381 2 187 190 189 185 #99-> 188
LOT0103 R 0165 *#*0000381 3 192 184 178 190 #99-> 186
LOT0103 V 0140 *0000177 25.4
-LOT0103 V 0150 *#0000095 7.90
. LOT0103 V 0160 *0000419 145
LOT0103 V 0165 *0000381 121
LOT0104 *0000126
LOT0104 *0000153
LOTO0104 *0000201
LOT0104 R 0140 *0000177 24.8 24.8 24.9 #99-> 24.8
LOT0104 R 0150 *0000095 7.85 7.86 7.89 #99-> 7.87
LOT0104 R 0160 *0000419 112 114 119 #99-> 115
LOT0104 R 0165 *0000381 1 201 204 201 #99-> 202
LOT0104 R 0165 *0000381 2 205 202 208 #99-> 205
LOT0104 R 0165 *0000381 3 200 195 213 #99-> 203
LOT0104 V 0140 *0000177 24.9
LOT0104 V 0150 *0000095 7.8
LOT0104 V 0160 *0000419 115
LOT0104 V 0165 *0000381 109
LOT0105 *0000126
LOT0105 *#*0000153
LOTO0105 *0000201
LOT0105 R 0140 *0000177 23.6 23.6 23.7 #99-> 23.6
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LOT0105 R 0150 *0000095 7.86 7.79 7.84 #99-> 7.83
LOT0105 R 0160 *0000419 144 155 158 #99-> 152
LOT0105 R 0165 *#0000381 1 157 189 182 #99-> 176
LOT0105 R 0165 *0000381 2 180 172 168 #99-> 173
LOT0105 R 0165 00006381 3 159 172 167 #99-> 166
LOT0105 V 0140 *0000177 25.4
LOT0105 V 0150 *#0000095 7.84
LOT0105 V 0160 *0000419 155
LOT0105 V 0165 *0000381 100
LOTO0106 *0000126
LOT0106 *0000153
LOTO0106 *#0000201
LOT0106 R 0140 *0000177 25.5 25.6 25.6 #99-> 25.6
LOT0106 R 0150 *0000095 7.81 7.82 7.82 #99-> 7.82
LOT0106 R 0160 *0000419° 141 136 133 #99-> 137
LOT0106 R 0165 *0000381 1 228 226 234 243 #99-> 233
LOT0106 R 0165 #0000381 2 227 207 219 252 #99-> 226
LOT0106 R 0165 *0000381 3 256 252 235 252 #99-> 249
LOT0106 V 0140 *0000177 25.8
LOT0106 V 0150 *0000095 7.85
LOT0106 V 0160 *0000419 135
LOT0106 V 0165 *0000381 115
LOTO0107 *0000126
LOT0107 *0000153
LOT0107 *0000201
LOT0107 R 0140 *0000177 25.2 25.2 25.2 #99-> 25.2
LOT0107 R 0150 *0000095 7.94 7.91 7.97 #99-> 7.94
LOT0107 R 0160 *0000419 132 144 145 #99-> 140
LOT0107 R 0165 *0000381 1 224 214 225 #99-> 221
LOT0107 R 0165 *#0000381 2 219 246 241 #99-> 235
LOT0107 R 0165 *0000381 3 221 233 225 #99-> 226
LOT0107 V 0140 *0000177 25.4
LOT0107 V 0150 *0000095 7.90
LOT0107 V 0160 *000041° 145
LOT0107 V 0165 *#0000381 121
LOTO0108 *0000126
LOoTo1l08 *0000153
LOT0108 *0000201
LOT0108 R 0140 *0000177 25.2 25.1 25.1 #99-> 25.1
LOT0108 R 0150 *#0000095 7.85 7.86 7.85 #99-> 7.85.
LOT0108 R 0160 *0000419 116 116 115 #99-> 116
LOT0108 R 0165 *0000381 190 188 205 #99-> 194
LOT0108 V 0140 *0000177 24.9
LOT0108 V 0150 *0000095 7.8
LOT0108 V 0160 *0000419 115
LOT0108 V 0165 *0000381 109
LOT0109 *0000126
LOT0109 *0000153
LOT0109 *0000201
LOT0109 R 0140 *0000177 24.9 24.9 24.9 #99-> 24.9
LOT0109 R 0150 *0000095 7.79 7.84 7.88 #99-> 7.84
LOT0109 R 0160 *0000419 107 120 112 #99-> 113
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LOT0109 R 0165 *0000381 1 230 238 232 #99-> 233
LOT0109 R 0165 *#0000381 2 227 221 228 #99-> 225
LOT0109 R 0165 *0000381 3 234 235 214 #99-> 228
LOT0109 V 0140 *0000177 25.1
LOT0109 V 0150 *0000095 7.84
LOT0109 V 0160 *0000419 125
LOT0109 V 0165 *#0000381 109
LOTO0110 *0000126
LOTO0110 *0000153
LOTO0110 *0000201
LOT0110 R 0110 *0000419 94 106 96
1LOT0110 R 0120 *0000381 249 245 237 257
LOT0110 R 0120 *0000381 265 253 239 210
LOT0110 R 0140 *0000177 24.7 24.8 24.4 #99-> 25.0
LOT0110 R 0150 *0000095 7.77 7.79 7.85 #99-> 7.80
LOT0110 R 0160 *0000419 135 150 132 #99-> 139
LOT0110 R 0165 *0000381 200 200 197 #99-> 199
LOT0110 V 0140 *0000177 24.9
LOT0110 V 0150 *0000095 7.8
LOT0110 V 0160 *0000419 115
LOT0110 V 0165 *0000381 109
LOTO11l1 *0000126
LOTO111 *#0000153
LOTO0111 *0000201
" LOT0111] R 0140 *0000177 25.5 25.4 25.4 #99-> 25.4
LOT0111 R 0150 *0000095 7.80 7.84 7.88 #99-> 7.84
LOT0111 R 0160 *0000419 127 128 127 #99-> 127
LOTO0111 R 0165 *0000381 1 194 190 178 #99-> 187
LOT0111 R 0165 *0000381 2 176 176 185 #99-> 179
LOT011l1 R 0165 *#0000381 3 190 195 211 #99-> 199
LOT0111 V 0140 *0000177 25.8
;LOTO0111 V 0150 *0000095 7.86
LOT0111 V 0160 *0000419 135
LOT0111 V 0165 *0000381 107
LOTO011l2 *0000153
LOTO0112 *0000201
LOT0112 R 0140 *0000177 24.4 24.5 24.4 #99-> 24.4
LOT0112 R 0150 *0000095 7.79 7.85 7.83 #99-> 7.82
LOT0112 R 0160 *0000419 90 100 88 #99-> 93
LOT0112 R 0165 *0000381 1 189 184 184 193 #99-> 188
LOT0112 R 0165 *0000381 2 185 188 182 178 #99-> 183
LOT0112 R 0165 *0000381 3 177 177 176 179 #99-> 177
LOT0112 V 0140 *0000177 24.7
LOTO0112 V 0150 *0000095 7.82
LOT0112 V 0160 *0000419 99
LOT0112 V 0165 *#*0000381 113
LOTO0113 *0000126
LOTO0113 *#*0000153
LOTO0113 *0000201
LOTO0113 R 0140 *0000177 24.7 24.7 24.7 #99-> 24.7
LOT0113 R 0150 *0000095 7.76 7.85 7.87 $#99-> 7.83
LOT0113 R 0160 *0000419 118 122 120 #99-> 120



JUDY’S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993

LOT NO. T ITEM DATE MATRIX DATA PAGE 15
00 01 02 ...

Z0T0113 R 0165 *#0000381 1 175 172 181 #99-> 176
L0T0113 R 0165 *0000381 2 167 177 176 #99-> 173
LOT0113 R 0165 *0000381 3 180 188 192 #99-> 187
LOT0113 V 0140 *#0000177 24.7
LOTO0113 V 0150 *0000095 7.81
LOTO0113 V 0160 *0000419 145
LOT0113 V 0165 *#0000381 105
LOTO0114 *0000153
LOTO0114 *0000201
LOTO0114 R 0140 *0000177 25.0 24.8 25.1 #99-> 25.0
LOT0114 R 0150 *0000095 7.78 7.79 7.80 #99-> 7.79
LOT0114 R 0160 *0000419 162 165 164 #99-> 164
LOT0114 R 0165 *0000381 1 176 192 183 #99-> 184
LOT0114 R 0165 *0000381 2 196 192 186 #99-> 191
LOT0114 R 0165 *0000381 3 180 186 188 #99-> 185
LOT0114 V 0140 *0000177 24.8
LOT0114 V 0150 *0000095 7.73
LOT0114 V 0160 *0000419 165
LOT0114 V 0165 *#0000381 121
LOTO0115 *0000153
LOTO0115 *#0000201
LOT0115 R 0140 *0000177 24.4 24.5 24.4 #99-> 24.4
LOT0115 R 0150 *0000095 7.82 7.74 7.78 #99-> 7.78
LOT0115 R 0160 *0000419 97 97 95 #99-> 96
LOT0115 R 0165 *0000381 1 177 174 167 174 #99-> 173
LOT0115 R 0165 *#0000381 2 174 179 172 178 #99-> 176
LOT0115 R 0165 *0000381 3 169 169 164 166 #99-> 167
LOTO0115 V 0140 *0000177 24.7
LOT0115 V 0150 *0000095 7.83
LOT0115 V 0160 *0000419 97
LOT0115 V 0165 *0000381 112
LOTO11l6 *0000153
LOTO11l6 *0000201
LOTO0116 R 0140 *0000177 24.5 24.6 24.5 #99-> 24.5
LOTO0116 R 0150 *0000095 7.78 7.85 7.87 #99-> 7.83
LOTO0116 R 0160 *0000419 95 98 92 #99-> 95
LOT0116 R 0165 *0000381 1 156 155 178 172 #99-> 165
LOT0116 R 0165 *#0000381 2 158 142 150 157 #99-> 152
LOT0116 R 0165 *0000381 3 172 166 176 170 #99-> 171
LOT0116 V 0140 *0000177 25.1
LOTO011l6 V 0150 *0000095 7.74
LOT0116 V 0160 *0000419 115
LOTO0116 V 0165 *0000381 126
LOT0128 *0000126
LOTO128 *#0000153
L0TO0128 *0000201
LOT0128 R 0140 *0000177 25.2 25.5 25.4 #99-> 25.4
LOT0128 R 0150 *0000095 7.90 7.95 7.94 #99-> 7.93
1OT0128 R 0160 *0000419 134 139 131 #99-> 135
L0OT0128 R 0165 *0000381 184 184 157 #99-> 175
LOT0128 V 0140 *0000177 25.4
10T0128 V 0150 *0000095 7.83



JUDY’S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993
LOT NO. T ITEM DATE MATRIX DATA PAGE 16
00 01 02 ...
LOT0128 V 0160 *0000419 130
LOTO0128 V 0165 *#0000381 111
LOT0129 R 0140 *0000177 25.3 25.0 24.9 #99-> 25.1-
LOT0129 R 0150 *0000095 7.74 7.82 7.83 #99-> 7.80
LOT0129 R 0160 *0000419 152 157 157 #99-> 155
LOT0129 R 0165 *#0000381 1 192 189 184 #99~-> 188
LOT0129 R 0165 *0000381 2 178 191 189 #99-> 186
LOT0129 R 0165 *0000381 3 194 188 181 #99-> 188
LOT0130 *0000153
LOTO0130 *0000201
LOT0130 R 0140 *0000177 24.7 24.7 24.6 #99-> 24.7
LOT0130 R 0150 *0000095 7.71 7.73 7.76 #99-> 7.73
LOTO130 R 0160 *0Q000419 94 95 93 #99-> 94 ’
LOT0130 R 0165 *#0000381 162 154 163 #99-> 160
LOT0130 V 0140 *0000177 24.9
LOT0130 V 0150 *0000095 7.78
LOTO0130 V 0160 *0000419 140
LOT0130 V 0165 *0000381 107
LOTO131 *0000153
LOTO0131 *#0000201
LOT0131 R 0140 *0000177 25.0 25.1 25.0 #99-> 25.1
LOT0131 R 0150 *0000095 7.76 7.78 7.77 #99-> 7.77
LOT0131 R 0160 *0000419 89 91 93 #99-> 91
- LOT0131 R 0165 *#0000381 180 196 181 #99-> 186
LOTO131 V 0140 *0000177 25.3
LOT0131 V 0150 *#0000095 7.81
LOT0131 V 0160 *0000419 110
LOT0131 V 0165 *0000381 119
LOT0133 *#0000153
LOTO0133 *0000201
LOT0133 R 0140 *0000177 25.8 25.7 25.6 #99-> 25.7
{LOT0133 R 0150 *0000095 7.78 7.85 7.87 #99-> 7.83
LOTO0133 R 0160 *#0000419 88 86 86 #99-> 87
LOT0133 R 0165 *#0000381 186 170 157 #99-> 171
LOT0133 V 0140 *0000177 26.0
LOT0133 V 0150 *0000095 7.80
LOT0133 V 0160 *0000419° 91
LOTO0133 V 0165 *#*0000381 96
LOTO134 *0000153
LOTO0134 *0000201
LOT0134 R 0140 *0000177 1 24.6 24.6 24.8 #99-> 24.7
LOT0134 R 0140 *0000177 2 24.5 24.6 24.6 #99-> 24.6
LOTO0134 R 0140 *#0000177 3 24.8 24.8 24.6 #99-> 24.7
LOT0134 R 0150 *0000095 1 7.72 7.80 7.82 #99-> 7.78
LOT0134 R 0150 *0000095 2 7.75 7.81 7.79 #99-> 7.78
LOT0134 R 0150 *0000095 3 7.69 7.78 7.82 #99-> 7.76
LOT0134 R 0160 *0000419 1 88 88 89 89 89 89 #99-> 89
LOT0134 R 0160 *0000419 2 87 88 89 90 89 89 #99-> 89
LOT0134 R 0160 *0000419 3 86 85 87 87 88 87 #99-> 87
LOT0134 R 0165 *0000381 1 185 187 210 215 #99-> 199
LOT0134 R 0165 *0000381 2 165 115 175 176 #99-> 158
LOT0134 R 0165 *0000381 3 197 100 192 125 #99-> 154



JUDY’S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993

LOT NO. T ITEM DATE MATRIX DATA PAGE 17
00 01 02 ...

LOT0134 V 0140 _ *0000177 25.0

LOTO134 V 0150 *0000095 7.74

LOT0134 V 0160 0000419 156

LOTO0134 V 0165 *0000381 118

LOTO0135 *0000126 .

LOTO0135 *0000153

LOTO0135 *0000201

LOT0135 R 0140 *0000177 24.6 24.4 24.4 #99-> 24.5

LOT0135 R 0150 *0000095 7.81 7.80 7.80 #99-> 7.80

LOTO0135 R 0160 *0000419 128 130 130 #99-> 129

LOT0135 R 0165 *0000381 1 133 140 146 #99-> 140

LOT0135 R 0165 *0000381 2 143 146 151 #99-> 147

LOT0135 R 0165 *0000381 3 144 153 150 #99-> 149

LOT0135 V 0140 *0000177 24.4

LOT0135 V 0150 *#0000095 7.77

LOT0135 V 0160 *0000419 126

LOT0135 V 0165 *0000381 131
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Family Min 23
== Family Avg 24.229
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Trend Chart for gxy7461 V_T0177

Family Max 26.6
«— Family Min 23.5
==s== Family Avg 24.654
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Xbar chart for 7461 V T0177
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Family Max 218.75

Family Min 18
«== Family Avg 90.588
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Trend Chart for'gxy7461 V_To0381

«— Family Max 183
—e«— Family Min 52
==s== Family Avg 71.8
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Xbar chart for 7461 _R_T0381
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Family Max 166
Family Min 110
=== Family Avg 144.95

19-FEB-93 13

—O— TO0419

V_T0419

Trend Chart for gxy7461

= OB O
-l O B O
-l O BH O
-l O B4 ©
e O B O
+-1 0O
+ 10O
+T-OKHO
+=O0OHO
+-= OO
+=O0OHO
T OHO
+-O0OKHO
- O BH ©
+- OO
-l O B ©
-l O B4 O
- O O
- OO
= O B4 O
-l O B ©
F= OO
= O B O
-l O H O
+-IOHO
+=-_ 0 KO
F-l OB O
- O R O
- O H O
-l O H O
F—= OO
= OO
- O B O
-] O BH O
= O H O
= O H O

—

1

i I i Il L 1 1l L

i 1 L L1 I ] L I

i

GXY7461_V_T0419
165F
160+
155+
1504
7 145
1 140+
135+
C 1304
125+

I

HO®O

00000
344144
4 57

0000000000000000000000000O00O00O00O0DO
0000000111121211111222222333333333
14567890123456789024678012345¢678293

Prepared by Raw Materials PQE



R chart for 7461 _R_T0419
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R chart for 7461 _V_T0419
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Xbar chart for 7461
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Xbar chart for 7461 V TO0419

M|

A

il

- O H O
+1 0O
-1 O HO
- O & O
+HO0OEKHO
- O K O
- O KO
F- OB O
-1 OB O
-1 OB O
-1 OB ©
+- O HKHO
- O B O
T-IOEHO
-1 O B ©
THOHO
-l O BH O
- O H O
- O B2 ©
-1 OB O
-l O 82 O
vl O B O
+T-OKO
THOHO
+-OKHO
-+ O B O
- O B O
- O & O
+- OHO
F-H OB
T OHO
= O EH O
FHOHO
= O O
+-20BHO

|

L

1

1

)|

1

1

——f-J0mO

1

- OB O

170T

1651

1601

1551+

1507 T

1457

HOWUPY >S>HNDO

140T1

1351

130+

125

00

00 0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOO0OOO0D0O
000O0OO0OOOOOT1111111111112222221323132333333344414314

5 7

1456 78 9012345¢6 78902467 8012345¢6728934

Prepared by Raw Materials PQE 19-FEB-93



21 Page 1

19-FEB-93 13

GXY7461_R_T0420

R_T0420

Trend Chart for gxy7461

Family Max 1.09
Family Avg 1.0390

«— Family Min 1.01

—QO— T0420

—

1.09

1.08+4

1.02-

00000O0O00O0

0000000000000000000000000000O00O0
0000000111111111122222223333333

333444414

14567890123456789023467801234561738 93457

Prepared by Raw Materials PQE



23 Page 1

19-FEB-93 13

GXY7461 V_TO0420

V_T0420

Trend Chart for gxy7461

Family Min 0.952

Family Max 1.108
==«== Family Avg 1.0308

—QO— TO0420

J

- O B4 O
- O H O
+d0OHO
-l O B ©
+-H OHO
- O B4 O
- O B O
+- O KO
- OB O
= O H O
el O &4 ©
- O B O
- O H O
- O H O
- O BH O
- O B+ ©
- O B O
- O B O
- OB O
=l O H O
= O B O
+=-H OO
= O EH O
- O O
- O B O
F1 OO
- O H O
- O EH O
= O H O
+-OKHO
- O B O
= O O
-1 O H ©
T=-OKHO
+= OO
F= O & O

1

L

i

1

1

]

1

1.10¢

1.081

4 1,061+

i
T
<r
o

1.02¢

-
NDAROHRHD

1.001

&)

0.98¢+

OBHO

000

0
344144

00
1456789012345678902467801234567893457

000000000000000000000000000000O00O
00000001111111111222222333333333

Prepared by Raw Materials PQE



Loy

R_T0420

R chart for 7461

|

0 0O

-= OO
=1 O B O

HI0EHO

- O B O
= OB O

g0k o0O
el O B O
- OO
- OB ©
-0 B O

|

i

|

-1 O H ©
Faowo
Blomo
BFaowo

[aal

_'_,_——"-—-—'—-E-AOBO

+HAO0OHO
- O & O
- O H O
- O B O
F— O H O
+-OHO
-4 OB O
- O B O
~=1 OB C
-.-10[-"0
-l O O
F O O
= O H O
=" O H O
- O O
-l O BH O
- O B O
THOEHO
=1 O BH O
HOKHO
- OO
HOHO
OB Oo

i L l

mmmmmmr 4

L

0.020T

0.0181

0.016¢

0.014¢1

=0 0uyp

0.012¢

0.010+
0.008

NAROMHERHD

0.0067

O

0.0047

0.002

0.000-

00 0O0OTOO0DO
333 3 3333 4444
2 34567893457

000OOOOOOOOOOOOOOOOOOOOOOOO
000O0O0O0OOO1111111111122222223S3

1456 7 8901234654678 902346728201

Prepared by Raw Materials PQE 19-FEB-93



R chart for 7461_V_T0420

w

0.055T
0.050+
0.045+
0.040+
0.035+4
0.030+
0.025+
0.020+
G 0.015¢
0.010+
0.005+

= 0up NARAKOMHRMHD

000 OOOOOOOO0
3333333334444

0 0O00DOOOOOOOOOOOOOOOOOOOOOO

oo0oo000O0OOO11111111112222223

2 3 456789 3457

1 456 78 9012346567 89024¢6718°01

Prepared by Raw Materials PQE 19-FEB-93



L

R_T0420

Xbar chart for 7461

-\ Y

+-0&HO
-+ O B O
1 O B O
T-HOHKHCOC
- O ©
+-OHO
T OHEHO
+3108O0
THOEKHO
+-1O0OKHC
+-10KHO
+=_l0&O0
T O0OHO
THOHO
+A06OC
+A0EHO
+- OO
-1 0O
+1 OO
+310HKHO
+-OEKHO
T-OKHC

+aomo

TR OEHO
+-O0OHKHO
+- O KO
+1O0&H©
+-1O0BHO
+-10BEHO
+—=O0O0KO
A Oo0EHCQ
THOEKHOC
+-S0KHO©O
+-_ 0 KO
- O HO
Tr~ oo
= O H O
= O O

e

1.09T
1.081
1.07¢
1.064
1.05T

4
T
<
o

~

NAROHKHD U]

1.021
1.01¢
1 . 00-

0.99

3333333344144
3456 7 8 93 4657

1 456 78 901234656789 02346782012

o000O0OO0OOO11111111112222222333

Prepared by Raw Materials PQE 19-FEB-93



V _T0420

Xbar chart for 7461

\

L

= O EH O
-l OB O
- OB O
-l O B O
Llaomo
=l O B4 ©
T-=OHKHO
+= 0B O
el O BH ©
el O BH ©
+=0EO

Fed O BH O
-l OB O
-1 O H O
- OB O
- O & O
+10HO
F= O HO
T OHKHO

|

]

+-10BCOC
T OEHO
TaOMHO©O
- OB O
- O B O
- O H O
+A0HO
= O B4 O
T-OKHOC
T OO

+H 08RO
THOBRO
+-HO0OBEHO
+10EHO0
THOHO
+a0oBHO

TS OB O

1.11r

1.101

1.091

1.084

e 1.07T

t .06+

p 1.05%

C 1.04+4

F

I 1.03T

1.02¢

1.011

1.0071

0.991

0.98

0 0O

2 23333 3333334414314

00
7 8 012 34567893457

00O0OOOOO0OO0

0

00

0O 00OO0OOOOOOOOOOOOOOO0O
0000O0OO0OOO111111121112222
1 456 78 9 012345¢6 7890246

Prepared by Raw Materials PQE 19-FEB-93



40d sTetasized mey Aq paaedaad

v € 6 8 L 9
v 12 € £ € £
0 0 0 0 0 0
0 0 0 0 0 0
L b b A L hA
o) o (o} 0 o) 0
T 1 1 1 T 1
} } } } “ } 001
4011
4ozt
+o¢€t
1
. +ovt d
pG°LET DAY ATTwed > m
00T UTK AfTuwey —-
G°861 XeW Artued . +0G1 .
68201, —O— 5
4oot ¥
L
4oLt
+o81
4061

68201 £ T9vLAXb 103 3xeyd puail

1 9bed 0T:1I1 €6-944-61 6820L € T9VLAXD



£6-ga3d~-61 IOd STeTaajzen medy Aq psaedaad

THOHOQOQOMM™

+-HdOBHOOMY

+THOFHOO W

+TAO0OEHOO WM

+-HOBHOO MM
+-OEHOCOMmM®

68201 € 1T9V.L 103 3xeyo ¥

0T

+oz

+6¢

o€

dg¢

HOUWL AmEA



4+ OBHOCOITM

£6-494-6T TOd STetTIazeH med Aq paaedaad

+ - OHOO MO
+-HOBHOCOM®

+10BHOCOMM™

THOEBHOOMY

+-HOHOOWT W

68201 € T9%.L I03 3Jaeyo xeqx

-0¢

+08

100t

[l

-F0C1

+0Vv1

1091

1081

4002

+0¢e

-0V ¢

nﬁowm

o0y ARMA



40d stTetasled mey Aq paaedsad

¥ € 6 8 L 9
12 v € € € £
0 0 0 0 0 0
0 0 0 0 0 0
hA &L hi I b h
o) o) o) 0] o 0
T T 1 1 T 1
1 [l 1 1 L 1
L 1 ¥ 1 ] L |
+622
+o0¢z
+45¢€2
o)
S
tTove g
ZL vz bAY AtTued ==rc= I
€2z UtH Attuey —r»—
€92 XeH Aftwed —= .
6TV0L —O— tsve |
v
L
4052
4662
+092
6TV0L € T9vLAXD 103 3Jaeyd puall
T obed 8T:€T €6-9dI-6T 6TVOL € T9VLAXD



+d0HOOST

4+ OHOO T M

€6-994-6T A0d STeTAo3enW mey Aq paiedaad

+-HOHOQOOMO
+ - OBHOOM®

HOBHOOMN

+-HO0OBHOOMY

6TVY0L € T9vL I0J 33Ieyd ¥

HOoUuP >HO0NO



2 OHOO T«

+=JO0OBHOO<TM

£6-434-6T O STerIo3zen mey Aq paaedsad

+H OBHOO MO
T-HOHOOM®

+=_O0OEHOO M~

T-HOEHOOMVW

061

61v0l € 19%L I03 3aeyd Ieqx

1+00¢

-F01 ¢

+0¢ee

10¢€<

1+0ve

+06¢

1+09¢

10LZ

108¢

+06¢

-00¢t

HO WP > H0NO



JUDY’S SUPER JOB SAVING REPORT - FILE > D7461.DAT

2/17/1993

5T NO. T ITEM DATE MATRIX DATA PAGE 1
- 00 01 02 ...
O0T0001 R 0140 *0000177 23.8 23.6 23.6
OT0001 R 0150 *0000420 1.02 1.02 1.02
OT0001 R 0160 *0000419 170 176 175
OT0001 V 0140 *0000177 1 24.84
OT0001 V 0140 *0000177 2 24.03
0T0001 V 0150 *0000420 1 .952
0T0001 V 0150 *0000420 2 1.015
0T0001 V 0160 *0000419 1 160
OT0001 V 0160 *0000419 2 144
OT0001 V 0165 *0000381 1 136
OT0001 V 0165 *0000381 2 143
0T0004 R 0140 *0000177 23.9 23.9 23.8
OT0004 R 0150 *0000420 1.01 1.01 1.01
0OT0004 R 0160 *0000419 155 150 155
OT0004 V 0140 *Q000177 1 25.70
0T0004 V 0140 *0000177 2 23.50
LQT0004 V 0150 *0000420 1 .955
LOT0004 V 0150 *0000420 2 1.010
QOT0004 V 0160 *0000419 1 110
LOT0004 V 0160 *0000419 2 140
LOT0004 V 0165 *0000381 1 106
LOT0004 V 0165 *#0000381 2 127
A0T0005 R 0140 *0000177 23.8 24.0 23.5
s0T0005 R 0150 *0000420 1.012 1.011 1.012
- LOT0005 R 0160 *0000419 174 175 177
JOT0005 V 0140 *0000177 23.69
QT0005 V 0150 *0000420 1.012
s0T0005 V 0160 *0000419 142
L0T0005 V 0165 *0000381 65
L0T0006 R 0140 *0000177 25.2 25.1 24.4
.0T0006 R 0150 *0000420 1.020 1.021 1.020
L0T0006 R 0160 *0000419 165 165 169
LOT0006 R 0165 *0000381 73 71 72
LOT0006 V 0140 *Q000177 25.2
LOT0006 V 0150 *0000420 1.015
LOT0006 V 0160 *0000419 141
LOT0006 V 0165 *0000381 183
LOT0007 R 0140 *#0000177 #99-> 24.2
LOT0007 R 0150 #0000420 #99-> 1.02
LOT0007 R 0160 *#0000419 #99-> 195
LOT0007 R 0165 *0000381 #99-> 90.8
LOT0007 V 0140 *0000177 24.3
LOT0007 V 0150 *0000420 1.019
LOT0007 V 0160 *0000419 143
LOT0007 V 0165 *#0000381 64
LOT0008 R 0140 *0000177 23.20 23.19 23.11
LOT0008 R 0150 *0000420 1.02 1.02 1.02
LOT0008 R 0160 *0000419 160.0 170.0 168.0
LOT0008 R 0165 *0000381 140.8 133.9 103.8
LOT0008 V 0140 *0000177 24.02
LOT0008 V 0150 *0000420 1.020
~ LOT0008 V 0160 *0000419 144



JUDY’S SUPER JOB SAVING REPORT - FILE > D7461.DAT 2/17/1993

OT NO. T ITEM DATE MATRIX DATA PAGE 2
00 01 02 ...

OT0008 V 0165 *0000381 52

OT0009 R 0140 *0000177 24.9

OT0009 R 0140 *0000177 23.9

OT0009 R 0150 *0000420 1.02

0T0009 R 0150 *0000420 1.02

0T0009 R 0160 *0000419 187

OT00C9 R 0160 *0000419 171

LOT0009 R 0165 *0000381 68

LOT0009 R 0165 *0000381 62.7 60.5 63.6

LOT0009 V 0140 *0000177 1 25.4

LOT0009 V 0140 *0000177 2 25.4

LOT0009 V 0150 *0000420 1 1.024

OT0009 V 0150 *Q000420 2 1.024

L0T0009 V 0160 *0000419 1 146

LOT0009 V 0160 *0000419 2 146

LO0T0009 V 0165 *0000381 1 55

OT0009 V 0165 *0000381 2 55

“OT0010 R 0140 *Q000177 25.2

»0T0010 R 0150 *#0000420 1.02

LOT0010 R 0160 *0000419 186

LOT0010 R 0165 *0Q000381 58

LLOT0010 V 0140 *Q000177 25.6

LOT0010 V 0150 *0000420 1.022

LOT0010 V 0160 *0000419 140

LOT0010 V 0165 *0000381 62

LOT0011 R 0140 *0000177 24.6

LOT0011 R 0150 *0000420 1.02

LOT0011 R 0160 *0000419 240

LOT0011 R 0165 *0000381 125.6

LOT0011 V 0140 *0000177 25.4

LOT0011 V 0150 *0000420 1.024

1,0T0011 V 0160 *0000419 140

LOTO0011 V 0165 *#0000381 61 .

LOT0012 R 0140 *0000177 23.4 23.8 23.6 #99-> 23.6

LOT0012 R 0150 *0000420 1.04 1.04 1.04 #99-> 1.04

LOT0012 R 0160 *0000419 215 220 250 #99-> 228

LOT0012 R 0165 *0000381 65 64 55 58 #99-> 61

LOT0012 V 0140 *0000177 26.6

LOT0012 V 0150 *0000420 1.015

LOT0012 V 0160 *0000419 138

LOT0012 V 0165 *0000381 58

LOT0013 R 0140 *0000177 23.9

LOT0013 R 0150 *0000420 1.02

LOT0013 R 0160 *0000419 184

LOT0013 R 0165 *0000381 68

LOT0013 V 0140 *0Q000177 25.17

LOTO0013 V 0150 *0000420 1.108

LOT0013 V 0160 *0000419 141

LOT0013 V 0165 *0000381 73

LOT0014 R 0140 *Q000177 24.1 24.3 24.3 #99-> 24.2

LOT0014 R 0150 *0000420 1.01 1.01 1.01 #99-> 1.01

LOT0014 R 0160 *0000419 210 210 210 #99-> 210



JUDY’S SUPER JOB SAVING REPORT - FILE > D7461.DAT 2/17/1993

OT NO. T ITEM DATE MATRIX DATA PAGE 3
00 01 02 ...

X0T0014 R 0165 *#0000381 62 78.6 95.5 #99-> 78.7

40T0014 V 0140 *0000177 24.0

4,0T0014 V 0150 *0000420 1.016

0T0014 V 0160 *0000419 140

20T0014 V 0165 *0000381 67

L0T0015 R 0140 *0000177 23.6 23.5 23.6 #99-> 23.6

.0T0015 R 0150 *0000420 1.02 1.02 1.02 #29-> 1.02

LOT0015 R 0160 *0000419 200 197 203 #92-> 200

LOT0015 R 0165 *Q000381 80 79 108 #99-> 89

LOT0015 V 0140 *0000177 24.6

LOT0015 V 0150 *0000420 1.016

LOT0015 V 0160 *0000419 142

LOT0015 V 0165 *0000381 64

LOT0016 R 0140 *0000177 24.7 24.9 25.5 #99-> 25.0

LOT0016 R 0150 *0000420 1.03 1.02 1.03 #99-> 1.03

LOT0016 R 0160 *0000419 203 212 218 #99-> 211

LOT0016 R 0165 *0000381 56 53 55 #99-> 55

LOT0016 V 0140 *0000177 24.6

LOT0016 V 0150 *0000420 1.020

LOT0016 V 0160 *0000419 150

LOT0016 V 0165 *0000381 64

LOT0017 R 0140 - *0000177 23.4 23.2 23.3 #99~> 23.3

LOT0017 R 0150 *0000420 1.03 1.03 1.03 #99-> 1.03

LOT0017 R 0160 *0000419 215 220 215 #99-> 217

LOT0017 R 0165 *0000381 1 64 54 83 87

LOT0017 R 0165 *#0000381 2 100 112 108 87

LOT0017 R 0165 *#0000381 3 91 95 105 90

LOT0017 V 0140 *0000177 24.5

LOT0017 V 0150 *0000420 1.021

LOT0017 V 0160 *0000419 148

LOT0018 R 0140 *0000177 23.8 23.7 23.6

LOT0018 R 0150 *0000420 1.06 1.08 1.06

LOT0018 R 0160 *#0000419 200 195 202

LOT0018 R 0165 *#0000381 63 61 67

LOT0018 V 0140 *0000177 24.5

LOT0018 V 0150 *#0000420 1.016

LOT0018 V 0160 *0000419 140

LOT0018 V 0165 *0000381 59

LOT0019 R 0140 *0000177 25.0 24.5 24.8

LOT0019 R 0150 *0000420 1.04 1.04 1.04

LOT0019 R 0160 *#0000419 225 227 230

LOTO0019 R 0165 *0000381 70

LOT0019 V 0140 *0000177 24.2

LOTO0019 V 0150 *0000420 1.015

LOT0019 V 0160 *#0000419 140

LOT0019 V 0165 *0000381 67

LOT0020 R 0140 *0000177 1 24.2 24.5 24.2

LOT0020 R 0140 *0000177 2 24.0 23.9 24.1

LOT0020 R 0150 *#0000420 1 1.02 1.02 1.02

LOT0020 R 0150 *0000420 2 1.03 1.03 1.03

LOT0020 R 0160 *0000419 1 170 170 168

LOT0020 R 0160 *0000419 2 185 190 187



JUDY’S SUPER JOB SAVING REPORT - FILE > D7461.DAT 2/17/1993

20T NO. T ITEM DATE MATRIX DATA PAGE 4
00 01 02 ...

LOT0020 R 0165 0000381 1 60 74 65

LOT0020 R 0165 *0000381 2 150 255 245 225

LOT0020 V 0140 *0000177 1 24.2

LOT0020 V 0140 *0000177 2 24.2

LOT0020 V 0150 *#0000420 1 1.020

LOT0020 V 0150 *#0000420 2 1.020

LOT0020 V 0160 *0000419 1 142

LOT0020 V 0160 *0000419 2 142

LOT0020 V 0165 *0000381 1 56

LOT0020 V 0165 *#0000381 2 56

LOT0022 R 0140 *0Q000177 23.5 23.6 23.6 #99-> 23.6

LOT0022 R 0150 *0000420 1.08 1.08 1.08 #99-> 1.08

LOT0022 R 0160 0000419 200 198 198 #99-> 199

LOT0022 R 0165 *#0000381 1 60 58 62 40 #99-> 55

LOT0022 R 0165 *#0000381 2 74 66 80 88 #99-> 77

LOT0022 R 0165 *0Q000381 3 94 113 98 103 #99-> 102

LOT0022 V 0140 *0000177 23.8

LOT0022 V 0150 *0000420 1.013

LOT0022 V 0160 *0000419 140

LOT0022 V 0165 *0000381 57

LOT0023 R 0140 *0000177 23.3 23.3 23.4 #99-> 23.3

LOT0023 R 0150 *0000420 1.06 1.06 1.07 #99-> 1.06

LOT0023 R 0160 *0000419 202 202 202 #99-> 202

1LOT0023 R 0165 *#0000381 60 54 53 #99~> 56

LOT0024 R 0140 *0000177 25.0 24.7 24.6 #99-> 24.8

LOT0024 R 0150 *0000420 1.02 1.02 1.02 #99-> 1.02

LOT0024 R 0160 *0000419 194 195 195 #99-> 1395

LOT0024 R 0165 *#0000381 1 72 70 64 90 #99-> 74

LOT0024 R 0165 *0000381 2 36 52 43 34 #99-> 41

LOT0024 R 0165 *0000381 3 16 19 22 15 #99-> 18

LOT0024 R 0165 *0000381 2 22 29 32 27 #99-> 27

.LOT0024 R 0165 *0000381 3 28 14 10 30 #99-> 20

LOT0024 V 0140 *0000177 24.4

LOT0024 V 0150 *0000420 1.014

LOT0024 V 0160 *#0000419 160

LOT0024 V 0165 *0000381 60

LOT0026 R 0140 *0000177 23.2 23.2 23.0 #99-> 23.1

LOT0026 R 0150 *0000420 1.01 1.01 1.02 #99-> 1.01

LOT0026 R 0160 *0000419 192 192 193 #99-> 192

LOT0026 R 0165 *0000381 1 94 101 92 97 #99-> 96

LOT0026 R 0165 *0000381 2 80 89 87 98 #99-> 88

LOT0026 R 0165 *0000381 3 162 146 166 169 #99-> 161

LOT0026 V 0140 *0000177 23.6

LOT0026 V 0150 *0000420 1.012

LOT0026 V 0160 *0000419 154

LOT0026 V 0165 *0000381 61

LOT0027 R 0140 *0000177 24.7 24.8 24.6 #99-> 24.7

LOT0027 R 0150 *0000420 1.02 1.02 1.02 #99-> 1.02

LOT0027 R 0160 0000419 202 204 205 #99-> 204

LOT0027 R 0165 *0000381 1 130 141 150 150 #99-> 143

LOT0027 R 0165 *0000381 2 153 138 147 140 #99-> 144

LOT0027 R 0165 *0000381 3 128 148 152 133 #99-> 140



JUDY’S SUPER JOB SAVING REPORT - FILE > D7461.DAT 2/17/1993
- 0T NO. T ITEM DATE MATRIX DATA PAGE 5
00 01 02 ...

LOT0027 V 0140 *0000177 24.6

LOT0027 V 0150 %#0000420 1.016

LOT0027 V 0160 *0000419 145

LOT0027 V 0165 *0000381 58

LOT0028 R 0140 *0000177 25.0 25.0 25.0 #99-> 25.0
LOT0028 R 0150 *0000420 1.02 1.02 1.02 #99-> 1.02
LOT0028 R 0160 *0000419 160 170 170 #99-> 167
LOT0028 R 0165 *0000381 1 99 129 134 #99-> 121

LOT0028 R 0165 *0000381 2 165 142 185 #99-> 164

LOT0028 R 0165 *0000381 3 158 199 200 #99-> 186

LOT0028 V 0140 *0000177 25.0

LOT0028 V 0150 *0000420 1.018

LOT0028 V 0160 *#0000419 146

LOT0028 V 0165 *0000381 70

LOT0030 R 0140 *0000177 1 24.3 24.3 24.3 #99-> 24.3
LOT0030 R 0140 *0000177 2 24 24.1 24.1 #99~-> 24.1
LOT0030 R 0140 *0000177 3 24.4 24.2 24.1 #99-> 24.2
LOT0030 R 0150 *0000420 1.05 1.05 1.05 #99-> 1.05
LOT0030 R 0160 *0000419 1 196 196 196 #99-> 196

LOT0030 R 0160 *0000419 2 197 197 197 #99-> 197

LOTO0030 R 0160 *0000419 3 201 201 201 #99-> 201

LOT0030 R 0165 *0000381 1 148 165 169 143

LOT0030 R 0165 *0000381 2 105 97 100 127

LOT0030 R 0165 *#0000381 3 91 115 183

LOT0030 V 0140 *0000177 24.3

LOT0030 V 0150 *0000420 1.022

LOT0030 V 0160 *#0000419 150

LOT0030 V 0165 *#0000381 75

LOT0031 R 0140 *0000177 23.7 23.6 23.7 #99-> 23.7
LOT0031 R 0150 *0000420 1.01 1.01 1.01 #99-> 1.01
LOT0031 R 0160 *0000419 234 249 251 #99-> 245
LOT0031 R 0165 *0000381 1 72 88 61 #99-> 74

LOT0031 R 0165 *0000381 2 54 70 83 #99-> 69

LOT0031 R 0165 *0000381 3 72 64 70 #99-> 69

LOT0031 V 0140 *0000177 24.0

LOTO0031 V 0150 *0000420 1.013

LOT0031 V 0160 *0000419 166

LOT0031 V 0165 *0000381 55

LOT0032 R 0140 *0000177 24.6 24.7 24.7 #99-> 24.7
LOT0032 R 0150 *0000420 1.02 1.02 1.02 #99-> 1.02
LOT0032 R 0160 *0000419 185 190 189 #99-> 188
LOT0032 R 0165 *#0000381 1 69 64 59 83 #99-> 69

LOT0032 R 0165 *0000381 2 76 63 58 61 #99-> 64

LOT0032 R 0165 *0000381 3 67 61 81 72 #99-> 70

LOT0032 V 0140 *0000177 24.6

LOT0032 V 0150 *0000420 1.02

LOT0032 V 0160 *0000419 141

LOT0032 V 0165 *0000381 60

LOT0033 R 0140 *0000177 23.9 24.0 24.2 #99-> 24.0
LOT0033 R 0150 *0000420 1.08 1.08 1.08 #99-> 1.08
LOT0033 R 0160 *Q000419 178 183 188 #99-> 183
LOT0033 R 0165 *0000381 1 118 110 120 #99-> 116
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00 01 02 ...

LOT0033 R 0165 *0000381 2 105 114 130 #99-> 116

LOT0033 R 0165 *0000381 3 105 90 88 #99-> 94

LOT0033 V 0140 *0000177 24.2 ‘

LOT0033 V 0150 *0000420 1.079

LOT0033 V 0160 *0000419 146

LOT0033 V 0165 *0000381 60

LOT0034 *(2000126

LOT0034 R 0140 *0000177 23.4 23.4 23.3 #99-> 23.4

LOT0034 R 0150 *0000420 1.06 1.07 1.06 #99-> 1.06

LOT0034 R 0160 *0000419 191 188 182 #99-> 187

LOT0034 R 0165 *0000381 1 82.2 80.0 91.3 #99-> 84

LOT0034 R 0165 *0000381 2 58.0 50.0 56.4 #99-> 55

LOT0034 R 0165 *0000381 3 116.3 119.2 128.2 #99-> 121

LOT0034 V 0140 *0000177 23.8

LOT0034 V 0150 *0000420 1.065

LOT0034 V 0160 *0000419 150

LOT0034 V 0165 *0000381 61

LOT0035 *0000126

LOT0035 R 0140 *Q000177 24.9 24.9 25.2 #99-> 25.0

LOT0035 R 0150 *0000420 1.07 1.07 1.07 #99-> 1.07

LOT0035 R 0160 *0000419 186 182 183 #99-> 184

LOT0035 R 0165 *0000381 87 76 73 #99-> 79

LOT0035 V 0140 *Q000177 24.5

LOT0035 V 0150 *0000420 1.074

LOT0035 V 0160 *0000419 146

LOT0035 V 0165 *0000381 57

LOT0036 *Q000126

LOT0036 3 0160 890523 *0000419 249 257 252 #99-> 253

LOT0036 3 0165 890523 *0000289 136 145 133 #99-> 138

LOT0036 R 0140 *0000177 24.6 24.6 24.7 #99-> 24.6

LOT0036 R 0150 *0000420 1.08 1.07 1.07 #99-> 1.07

LOT0036 R 0160 *0000419 186 196 196 #99-> 193

LOT0036 V 0140 *0000177 25.3

LOT0036 V 0150 *0000420 1.073

LOT0036 V 0160 *0000419 144

LOT0036 V 0165 *0000381 64

LOT0037 *0000126

LOT0037 3 0160 891002 *0000419 254 246 248 #99-> 249

LOT0037 3 0165 891002 *0000289 1 118 108 124 #99-> 117

LOT0037 3 0165 891002 *0000289 2 93 119 106 #99-> 106

LOT0037 3 0165 891002 *0000289 3 105 133 108 #99-> 115

LOT0037 R 0140 *Q000177 23.2 24.0 24.0 #99-> 23.7

LOT0037 R 0150 *0000420 1.07 1.07 1.07 #99-> 1.07

LOT0037 R 0160 *0000419 216 212 213 #99-> 214

LOT0037 R 0165 *0000381 1 95 145 130 #99-> 123

LOT0037 R 0165 *0000381 2 90 103 111 #99-> 101

LOT0037 R 0165 *0000381 3 80 106 102 #99-> 96

LOT0037 V 0140 *0000177 24.5

LOT0037 V 0150 *0000420 1.072

LOT0037 V 0160 *0000419 136

LOT0037 V 0165 *0000381 54

LOoT0038 *0000126



JUDY’S SUPER JOB SAVING REPORT - FILE > D7461.DAT 2/17/1993

LOT NO. T ITEM DATE MATRIX DATA PAGE 7
00 01 02 ...

LOT0038 3 0160 900905 *0000419 226 227 223 #99-> 225

LOT0038 3 0165 900905 *0000289 1 122.8 106.0 116.3 #99-> 115.0

LOT0038 3 0165 900905 *0000289 2 120.9 133.3 142.0 #99-> 132.0

LOT0038 3 0165 900905 *0000289 3 123.5 121.0 132.1 #99-> 126.0

LOT0038 R 0140 *0000177 24.8 24.8 24.8 #99-> 24.8

LOT0038 R 0150 *0000420 1.07 1.07 1.07 #99-> 1.07

LOT0038 R 0160 *0000419 174 180 180 #99-> 178

LOT0038 R 0165 *0000381 142 138 101 #99-> 127

LOT0038 V 0140 *0Q000177 25.3

LOT0038 V 0150 *0000420 1.070

LOT0038 V 0160 *0000419 149

LOT0038 V 0165 *0000381 78

LOT0039 3 0160 910523 *0000419 258 263 252 #99-> 258

LOT0039 3 0165 910523 *0000289 165 175 157 #99-> 166

LOT0039 R 0140 *0000177 24.6 24.5 24.6 #99-> 24.6

LOT0039 R 0150 *0000420 1.07 1.08 1.07 #99-> 1.07

LOT00392 R 0160 *#0000419 210 198 205 #99-> 204

LOT0039 R 0165 *0000381 97 101 92 #99-> 97

LOT0039 V 0140 *0000177 24.9

LOT0039 V 0150 *0000420 1.068

LOT0039 V 0160 *0000419 145

LOT0039 V 0165 *0000381 78

LOT0043 3 0160 911103 *0000419 246 243 244 #99-> 244

LOT0043 3 0165 911103 *0000289 100 100 102 #99-> 101

LOT0043 R 0140 *0000177 24.4 24.4 24.0 #99-> 24.3

LOT0043 R 0150 *#0000420 1.01 1.01 1.01 #99-> 1.01

LOT0043 R 0160 *#0000419 206 201 207 #99-> 205

LOT0043 R 0165 *0000381 136 97 108 #99-> 114

LOT0043 V 0140 *0000177 24.6

LOT0043 V 0150 *0000420 1.065

LOT0043 V 0160 *0000419 156

LOT0043 V 0165 *0000381 63

LOT0044 3 0160 920129 *0000419 227 226 228 #99-> 227

LOT0044 3 0165 920129 *0000289 1 161 158 188 218 #99-> 181

LOT0044 3 0165 920129 *0000289 2 206 220 174 194 #99-> 198

LOT0044 3 0165 920129 *0000289 3 174 158 196 162 #99-> 172

LOT0044 R 0140 *0000177 24.4 24.3 24.5 #99-> 24.4

LOT0044 R 0150 *0000420 1.01 1.01 1.01 #99-> 1.01

LOT0044 R 0160 *0000419 182 182 183 #99-> 182

LOT0044 R 0165 *0000381 90 115 99 #99-> 101

LOT0044 V 0140 *0000177 24.3

LOT0044 V 0150 *0000420 1.053

LOT0044 V 0160 *0000419 150

LOT0044 V 0165 *0000381 71

LOT0045 R 0140 *0000177 25.8 25.7 25.8 #99-> 25.8

LOT0045 R 0150 *0000420 1.09 1.08 1.09 #99-> 1.09

LOT0045 R 0160 *0000419 183 185 188 #99-> 185

LOT0045 R 0165 *0000381 1 96 90 93 #99-> 93

LOT0045 R 0165 *0000381 2 94 92 98 #99-> 95

LOT0045 R 0165 *0000381 3 78 85 80 #99-> 81

LOT0045 V 0140 *0000177 25.6

LOT0045 V 0150 *0000420 1.084



JUDY’S SUPER JOB SAVING REPORT - FILE > D7461.DAT

2/17/1993

OT NO. T ITEM DATE MATRIX DATA PAGE 8
00 01 02 ...

OT0045 V 0160 *#0000419 147

OT0045 V 0165 *0000381 63

OT0047 R 0120 *0000126 112

OT0047 R 0140 *0000177 25.7 25.8 25.8 #99-> 25.8

OT0047 R 0150 *0000420 1.08 1.07 1.07 #99-> 1.07

OT0047 R 0160 *0000419 230 235 235 #99-> 233

LOT0047 V 0140 *0000177 25.9

J0T0047 V 0150 *0000420 1.076

0T0047 V 0160 *0000419 . 153

0T0047 V 0165 *0000381 54
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T oo corroration

SCIENCE & ENGINEERING

9 April 1993
2466-FY93-M125

TO: L. N. Paulsen

CC: A. G. Christiansen, N. A. Mumford, J. M. Oliva, G. R. Lierd,
A. L. Olsen, M. B. Kuwana, B. L. Henderson, D. T. Hougaard

FROM: C. L. Denton
SUBJECT: CHEMLOKS 205, 220: OFF-GAS AT 340 AND 380°F

Past flex bearing and test sample history have shown us that heating above 340°F during cure
with subsequent exposure to moisture causes the Chemlok 205 to decompose. In particular,
heating Chemlok 220 releases HCI that overcomes the acid acceptors in Chemlok 205 and attacks
it. It isn’t instantaneous. It frequently takes weeks or months before the Chemlok 205 is
degraded enough to decompose and allow the steel under it to rust.

Someone raised the question, "What does come off these adhesives and at what temperatures?”
The G.C. Mass Spectrometer was used to analyze off-gassing.

The first time (LWR698957) liquid Chemloks 205 and 220 were heated to 380°F. No HCI or
HBr were seen in either sample.

The second time (LWR719310) dried Chemloks 205 and 220 were heated to 380°F and held
about 12 hours. HCI evolved in large quantities from both 205 and 220 at 1.8-2.0 hours at
380°F. A repeat test was run at 340°F. Only Chemlok 220 generated HCI at about 1.8 hr at
340°F. No HBr was identified in any of the testing. Lord Corporation, Chemlok manufacturer,
inferred we should see both HC! and HBr. We should note that the HCI levels in Chemlok 205
and 220 vary from lot-to-lot, as does the level of acid acceptor in the Chemlok 205.

The factors of % acid acceptors in 205, % acid in 205 and 220, the thickness of 205, the
thickness of 220, the time exposure at over 340°F and the time exposed to moisture all contribute
to whether or not Chemlok 205 is destroyed. If it is destroyed, they control the rate of
destruction and resultant rubber-to-steel unbonds and rust.

The % acid acceptors and acids in Chemloks are controlled by weigh-up. All weights are +X%.
Process techniques control Chemlok thickness and heat exposure. Moisture is whatever
atmospheric conditions provide.

O o=

C. L. Denton
/sm
Attachments

P.O. Box 707, Brigham City, UT 84302-0707 (801} 863-3511



A3ORATORY WORK REQUEST LoD el A

“ NO 638857

MITCh  ROLAND

ROM: EXTENSION COST CENTER PROJECT NO. TASK SUBTASK
LyspoN  PAULSEN Q557 L5220
JRGANIZATION MAIL STOP WORK ORDER NO. USER PCN
M E LD 21352

SAMPLE INFORMATION

D ARAW MATERIAL

D INPROCESS 3 MArCH /1973
E POST PROCESS

SAMPLE DESCRIPTION
CREMLOK 205 Mixg) wiTH MER

CHEMLOK ZTO MiIxEd W/ITH XYPLEmt &

2ART NQJSTOCK NO. SERIAL NO./LOT NO. ASSEMELY PART NO. ASSEMBLY SERIAL NO.

MiX GRINO SAMPLED 8Y

EST REQUIRED OR D-ESCHIP'I’IO;OF WORK REQUIRED. INCLUDE REASON FOR REQUEST.

PEATORM GC/MS TO ILENTICY  YOLATIHES FROM CHEMLOK 205/MEx Mix  AND CHEMLOIK 228/ Xwrae

MIX fFocUSING OM  HEl. TAKE SAMPLES gvery 10°F WHILE NEATING SPECIMENS FROM

24C0°F TO 380°F.

SHAKE GE€LL BEFUrRE TESTING , unuTie Akt JUL1RS ARE IN TusiPeniSiON

REPORT RESULTS TO
LYVBON  PAVLIEN

SEND COPY TO RESULTS DESIRED BY (SPECIFIC DATE)

10 MAarcH 1943
AUTHORIZED SIGNATURE OR INSPECTION STAMP
___FOR LABORATORY USE'ONLY d

SPECIAL INSTRUCTIONS

AESULTS OF LABORATORY ANALYSIS DISPOSITION

E‘ ~ / ﬁ ACCEPT ] nesect [ resampLe

DATE AND TIME COMPLETED TIME REQUIRED DATE REPORTED SIGNATURE

FORM TC 716-510 (Rev. 2-86)




SCIENCE AND ENGINEERING
THIOKOL ENVIRONMENTAL LABORATORY

TO: LYNDON PAULSEN ,
M & DE
FROM: M. M. ROLAND,

SPECTROCHEMICAL ANALYSIS
SUBJECT: CHEMLOC ANALYSIS, LWR 698957

DATE: 9 MARCH, 1993

BOTH CHEMLOC 205/MEK AND 220/XYLENE WERE ANALYZED FOR OFFGASSING
PRODUCTS OVER A BROAD TEMPERATURE RANGE. A PORTION OF EACH MATERIAL WAS
WEIGHED INTO A HEADSPACE BOTTLE AND HEATED FOR ONE HOUR AT TEMPERATURE. THE
EVALUATION TEMPERATURES WERE 380, 240 AND 100 DEGREES F. NO HCL WAS EVER
OBSERVED FROM ANY SAMPLE. ALSO, REGARDLESS OF THE TEMPERATURE, ONLY THE
VOLATILE ORGANIC COMPOUNDS SHOWN ON THE FOLLOWING PAGE WERE OBSERVED. THE
PERCENTAGE OF VOLATILES AND NONVOLATILES ARE SHOWN AT THE BOTTOM OF THE
FOLLOWING PAGE.

Y2k~ A
M. M. ROLAND



Sample Name:
LWR# (L4995
Method of Analysis:
Lab data file:

COMPOUND
METHANOL

ETHANOL

ACETONE
ACETONITRILE

IPA

FREON TF

METHYLENE CHLORIDE
CARBON DISULFIDE
1,2-DICHLOROETHANE
MEK

HEXANE
CHLOROFORM

THF
METHYLCHLOROFORM
GLYME

BENZENE
CYCLOHEXANE
CARBONTETRACHLORIDE
1-BUTANOL
1-METHOXY 2-PROPANOL
TRICHLOROETHYLENE
1.4-DIOXANE

MiBK

PYRIDINE

TOLUENE

DMF
TETRACHLOROETHYLENE
N-BUTYLACETATE
CHLORQOBENZENE
ETHYL BENZENE

M, P-XYLENE

O-XYLENE

VOLATILES %
NONVOLATILES %

NSD.M
C:\CHEMPC\DATA\116463AG.D

WASTE DRUM ANALYSIS

CHEMLOCK 220

CONC.{ ub)

0.000
0.000
0.000
0.000
0.000
"0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.482
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.827
0.000
8.717
0.000
0.000
25.730
62.545
24.127

Date Received:
Date Analyzed:

PERCENTAGE
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.480
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.534
0.000

11.755
0.000
0.000

16.627

40.417

15.645

85.458
14.542

3/4/33
03/09/93



CHEMLOCK ANALYSIS

Sampie Name: CHEMLOCK 205
LWR#6983957

Method of Analysis: NSD.M

Lab dara file: C:\CHEMPC\DATA\116483AF.D
COMPQUND CONC.{ ul)
METHANOL 0.000
ETHANOL 0.000
ACETONE 0.000
ACETONITRILE 0.000
IPA 0.000
FREON TF 0.000
METHYLENE CHLORIDE 0.000
CARBON DISULFIDE 0.000
1.2-DICHLORQETHANE 0.000
MEK 117.750
HEXANE 0.000
CHLOROFORM 0.000
THF 0.000
METHYLCHLORQFORM 0.000
GLYME 0.000
BENZENE 0.000
CYCLOHEXANE 0.000
CARBONTETRACHLORIDE 0.000
1-BUTANOL 0.000
1-METHOXY 2-PROPANOQL 2.747
TRICHLORQETHYLENE 0.000
1,4-DIOXANE 0.000
MIBK 487.346
PYRIDINE 0.000
TOLIUENE 0.000
DMF 0.000
TETRACHLOROQETHYLENE 0.000
N-BUTYLACETATE 0.000
CHLOROBENZENE 0.000
ETHYL BENZENE 7.755
M,P-XYLENE 11.840
O-XYLENE 6.860
VOLATILES %

NONVOLATILES %

Date Received:
Date Analyzed:

PERCENTAGE
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

16.039
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.419
0.000
0.000

61.998
0.000
0.000
0.000
0.000
0.000
0.000
1.067
1.629
0.847

81.100
18.200

3/4/93
03/09/93
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SCIENCE AND ENGINEERING
THIOKOL ENVIRONMENTAL LABORATORY

TO: CHUCK DENTON ,
INSULATION
FROM: M. M. ROLAND,

SPECTROCHEMICAL ANALYSIS
SUBJECT: GC/MS ANALYSIS OF CHEMLOCK 205 AND 220 , LWR 719310

DATE: 31 MARCH, 1993

THE DRIED CHEMLOCK SAMPLES WERE PLACED IN A HEADSPACE BOTTLE AND
HEATED AT 380 F. AFTER ONLY A FEW MINUTES BOTH SAMPLES SHOWED EVIDENCE OF
GROSS THERMAL DECOMPOSITION. A 100 uL SAMPLE OF THE HEADSPACE GASSES WAS
WITHDRAWN AND INJECTED INTO THE GC/MS. THE TOTAL ION CHROMATOGRAM (TIC) FOR
BOTH CHEMLOCK 205 AND 220 ARE SHOWN ON THE FOLLOWING PAGES. HCI WAS FOUND IN
BOTH SAMPLES AND WAS THE MAJOR CONSTITUENT.

YLV A
M. M. ROLAND



LWE 119310

File: C:\CHEMPC\DATA\1164~-76G.D
Operator: MMR
Date Acquired: 31 Mar 93 9:53 am
Method File: NSD.M '
Sample Name: CHEMLOC 220
Misc Info:
ALS vial: 1
bundance TIC: 1164-76G.D
1.1e+07 - 1. HCl
le+07 -
] 2. t-BUTYLCHLORIDE
1
9000000 -
3.TETRACHLOROETHENE
8000000 - 4. ETHYLBENZENE
5. m,p-XYLENE
7000000 - 6. O-XYLENE
7. TRIMETHYLBENZENE
6000000 - 8. m-CHLOROTOLUENE
5000000 4
4000000 4
3000000 -
5
2000000 - L e
4 2 /
\ g
1000000 - 2 3 L1
| {3
0 T A T L L | l T L l’ T T T l rA L Ar T A‘Y lA T AI L T T T ] T
Time -> 2.00 4.00 6.00 8.00 10.00 12.00




LWE 14310

File: C:\CHEMPC\DATA\1164~76H.D
Operator: MMR

Date Acquired: 31 Mar 93 10:38 am

Method File: NSD.M

Sample Name: CHEMLOC 205
Misc Info:

ALS vial: 1

Abundancg TIC: 1164-76H.D
1.2e+07j
1.1e+07 A

1e+07
9000000f

HCl
8000000 -

]
1
7000000 - Al

6000000 4
5000000
4000000 - '

3000000

MIBK
2000000 -

CHLOROETHANE \ TETRACHLOROETHENE
] s

1000000 -
] >

] J :
o , Y . A'/

) | —1 LN T "
Time -> 1.00 2.00 3.00 4.00 5.00 6.00 7.00




SCIENCE AND ENGINEERING
THIOKOL ENVIRONMENTAL LABORATORY

TO: CHUCK DENTON ,
INSULATION MATERIALS AND PROCESS

FROM: MITCH ROLAND,
SPECTROCHEMICAL ANALYSIS

SUBJECT: CHEMLOCK 220 AND 205 STUDY, LWR 719310

DATE: 08 APR., 1993

LAST WEEK WE REPORTED THE GENERATION OF HCI FROM SAMPLES OF CHEMLOCK
220 AND 205 AT 380 DEGREES F. WHEN THE TEMPERATURE WAS LOWERED TO 340 DEG. F
ONLY THE CHEMLOC 220 SHOWED THE EVOLUTION OF HCI. GC SPECTRA ARE ATTACHED.

M.k,
M. M. ROLAND



File:
Operator:

Date Acquired:
Method File:
Sample Name:
Misc Info:

ALS vial:

C:\CHEMPC\DATA\1164~76K.D

MMR

5 Apr 93

NSD.M

10:09 am

CHEMLOC 220

LWE 193¢

(340 F)

Abundance
8000000 -

7500000 |
7000000%
ssoooooé
6000000 -
ssoooooé
5000000
4500000}
4000000 -
3500000 |
3000000 ]
2500000 -
2000000 -
1500000 |

1000000 -

500000 A

0 T T

CHEMLOC

TIC: 1164-~-76K.D

220

AIR

HC1l

Time ->1.00




File:
Operator:
Date Acquired:
Method File:
Sample Name:
Misc Info:

ALS vial:

LWE 149310

C:\CHEMPC\DATA\1164-76L.D

MMR

5 Apr 93

NSD.M

10:51 am

CHEMLOC 205 (340 F)

Abundance
5500000 4

soooooo{
4500000 ]
4000000 -
3500000 -
3ooooooi
2500000 -
20000005
1500000:

1000000 -

500000 A

TIC: 1164-76L.D

CHEMLOCK 205

AIR

Time =->1.40

OfFrrll

1.50

1.60

LA S AR BN B S AL

1.70

lvv]l|r¥|lIlr[lITllvlvllxtv||v

1.80 1.%0 2.00 2.10 2.20

2.30




INTER-OFFICE MEMO | oare 13 November 1950

TS 000 1aSu 10mitd

2433-80-M223
TO: J. D.chGtegor
CcC: D. B. Davis
FROM: ) H. G. Pulsipher
SUBJECT: GC/MS Analysis of Chemloks 205 and 220. Per LWR-341842

The original request called for comparing two lots of Chemlok 205 (lots
14 and 16) by analyzing on the GC/MS probe at 320° and 350°F to determine
what could be forming that might cause rusting on the shims during the
5 hour cure cycle. The first run was on lot 14 aErﬁjO'E.m It was noted
that a persistent mdss spectrum was establishedﬁhfgzk about 10 to 12 f
minutes,’with the heaviest mass at a 36 mass number.f This was identified
’Eydfféhloric acid (HCl)4J The trace is shown in Figure 1, Figure 2
shows a corfesponé?ng trace of water fbr the run. Similar traces were made
for lot 14 when run at 320°F and are shown as Figures 3 and 4. Similar
runs were made on lot 16 and Chemlok 220 lot 35 and are included as Figures
S through 12,

While both water and HCl can contribute to formation of rusy, the primary
interest for subsequent work has centered on HCl. 1In order to obtain a
comparison between the different GC/MS runs on Chemlok, the base chromatogram
for mass 36 has been ratioed to the total base reading. Results are
summarized in Table 1. '

Table I

Comparison of HCl Produced on
Chemloks 205 and 220 by GC/MS Analysis

Chemlok Temp.  Mass 36 Ratio Relative HCl  Relative HC1
(lot no.) ¢P to Total Base at Two Temps. All Samples
205-14 350 0174 1.176 3.053
@ 320 .0148 1,000 2.596
205-16 350 .0152 2,667 2.667
@ 320 .0057 1.000 1.000
220-35 350 .0830 3.063 14,561
220-35 320 0271 1.000 4,756

®
7 W / WASATCH DIVISION

Brigham City. Utah



Analysis of Table I, columns 4 & 5 show two things. ;:(1)..The relative j
amount of HCl is .higher.at the higher temperatures. (2)_The.relative K

“annun:_omeCﬁ is 4 to 5 times greater for the Chemlok 220 compared to /
Chemlok 205,

Upon examination of the initial data, further work was requested to try

and characterize the cure and HCl production coincident with a normal 5 to
6 hour curing cycle. This was approached in two ways, and was modified as
testing proceeded based on directions from the requestor. The first approach
consisted of dipping 2 to 3 inch glass rods in each of the Chemlok samples,
allowing the excess Chemlok to drain off, then drying the coated rods at
ambient temperature and for a few minutes in a vacuum oven at 140°F to

get rid of the solvent. The rods were then placed in glass vials, which
were evacuated and sealed with a flame torch under vacuum. The vials were
then placed in an oven set at 320°F for 5 hours. They were then removed
and the vapors were analyzed by GC/MS, using a Poropak Q column. Table

II summarizes the results, While quantitative results were not obtained by
this procedure, a rough estimate is given as shown. For comparative
purposes, Principal would be greater than 1000 ppm, major 100-1000 ppm,
minor 10 to 100 ppm and trace less than 10 ppm.

Table II

GC/MS Analysis of Chemlok
Vapors From 5 Hour Sample

Chemlok Sample

Gas or Vapor 205-14 205-16 220-35
Carbon dioxide Major Major Major
Chloromethane Major Minor Trace
Acetaldehyde Minor Minor Trace
Methyl formate Minor @ = eecac cecaao
Chloroethane Major Minor Trace
Methyl acetate Minor Trace = = =-=a-
1,2 dichloroethane Minor Trace @ = ==ee-
Dichloromethane Trace Trace @ = = ===a-
Trichloroethylene Trace Trace @ =  e=ea-
Tetrachlorocethylene . Minor Minor Major
2-ethoxyethanol Minor Major Trace
(- (l-methylethyl) benzene Minor Trace Minor
2 methyl-1 propene = = eecee  aaao. Minor
4 methyl, 2 pentanone Principal Principal Minor
Xylene Principal Principal Principal

Analysis of these results shows several chlorine containing compounds, which.

‘could contribute’ to formation of HCl. jThe principal constituents suggest that ,

the solvent was not completely gone when the vials were sealed up. HCL

was not detected hecause the column was ‘the typé “that would not pass it )
through readily. iThe second test was run to follow formation of HCl over

a 6 hour period. Runs were made at 300° and 340°F. The mass 36 peak was

ratioed to the Ny air peak and a plot of time versus peak height was made.
This is shown as Figure 13. As may be noted, HCl is still being formed;



after six hours. During the 300°F run, a peak was formed at about 3 hours.
The same thing occurred on the 340°F run at around five hours. The signi-
ficance of these peaks is not known, but was disregarded in comparing the
two runs. ' -

In order to compare the two runs, the area under the peaks from 0 to 6 hours
was estimated by counting the squares, assuming the base line goes to 0 at

6 hours, This should oceur if heat is removed from the system at the 6 hour
point., Table III summarizes the hourly results.

Table III

Comparison of Peak Areas of
HC1 Produced at 300° and 340°F

Relative Peak Areas

Area Time 300°F 340°F
(hrs) Area % of Total Area % of Total
1.0 114 32.95 176 42.00
2.0 112 32.37 122 29.12
3.0 63 18.21 59 14.08
4.0 35 10.12 37 8.83
5.0 18 5.20 19 4.53

6.0 4 1.15 6 1.44

Analysis of the table shows that 9% more acid comes off during the first
hour at the higher temperature. 7 After two hours, the difference is 5.87% more
acid at 340°F. Approximately two-thirds of the acid comes off in the

first two hours. One other thing to note is that at 340°F a much sharper
peak is shown for the acid peak, which occurs about 5 minutes earlier

H. G. Pulsipher

HGP/mn
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MBDDR-81-0001 : : TWR-12947

SRM FLEX BEARING
"RUST INVESTIGATION

J. D. McGregor

Introduction

A task force was formed in April 1979 for the purpose of overcoming an
unbond and/or no bond problem being experienced in the molding of the SRM
flex bearing. The effort culminated in a new molding cycle for the debulk
and cure of the bearing. Flex Bearing 1U51060-11 S/N 0000001 was molded
on 29 May 1980 using the cure cycle developed by the task force personnel,
Basically, the upper temperature limits had been increased from 315°F

to 335°F, % The molding and cure cycle went well, however, the maximum
temperature may have gone to 345°F ¥for a short period of time. The
bearing was stretched in the molding press on 9 June 1980 and inspected
for unbonds. A number of people took part in this inspection including
Engineering Design and R&D Laboratory personnel, It was concluded
that the bearing was well bonded. \ ) '
The bearing was transferred to T-17 and acceptance tested 24 through

26 June 1980. It was cleaned and preserved on 27 June, wrapped in poly-
ethylene sheeting, and stored in T-17.

The bearing was subsequently returned to M-52 on 18 August 1980 and
stretched again the next week, 29 August. Several areas of rust were
observed on the bearing during the stretching which resulted in a closer
inspection, It was determined that significant ngp_gggihg_h;d_g_gc_qr:gg_be;- :

2

tween the rubber"ih&igggl‘j’;i_tﬂ; region where the rust was observed. .
The bond had just disappeared,|leaving a fine coating of rus othr the-.
rubber pad and steel. This condition had been observed @on #1/
bearing due to local overheating caused by a runaway calrs €T in the
mold.

Another stretch test was made on 23 September for the purpose of better
defining the location and severity of the rust and unbonds. The bearing
was later cut up to determine the full extent of the problem,

Objective

The objective of this program was to determine the cause of the corroded
unbonds experienced on SRM flex bearing 1U51060-11 S/N 0000001 and to
establish molding processes and procedures which will preclude a re-
occurrence,



Summa ry

A flex bearing was discovered to be unbonded and corroding several weeks
after having passed all tests and been accepted. The corrosion and loss

of bond at the steel-adheaive.interface: is caused By the.formation of hydro- /
chloric acid within the- hemlok adhesive system during the high temperature
cure cycle at molding, The&?dftf&ﬁ“?’eﬁ”ﬁ‘fré’o«éévera!weekg to develop and
to become apparent. A lower cure temperature during molding reduces the
formation of the acid to the level where corrosion and unbonds become

insignificant.

Conclusions

1. Flex bearing 1U51060-11 S/N 0000001 developed unbonds between
the steel and adhesive system with corrosion (rust) showing on
both surfaces, .

2, The bearing probably experienced molding temperatures in excess
of 340°F,

3. The Chemlok adhesive system produced hydrochloric acid at that
cure temperature,

4, The acid mixed with moisture from the air corroded the steel and
produced unbonds over a period of several weeks. The corrosion
and unbond continue with age.

5. _ Laboratory specimens have.developed corrosion and unbonds with

s

“Cure temperatures as low as 320°E; 7’

6. The cure cycle for molding flex bearings has been lowered to
reduce the formation of hydrochloric acid,

Recommendations

1.  Reduce the molding temperature of the flex bearing,

2, Consider pre-curing the Chemlok adhesive before molding to
reduce the amount of hydrochloric acid available to corrode
the steel,

3. Investigate the possibility.of gealing the.edges of the bonds to:
prevent moisture from being absorbed by the actd,”

4, Process bearing promptly after acceptance testing to restrict
moisture and air penetration at bond lines.



Equipment

1. 20-ton laboratory presses.
2. Gas chromatograph mass spectrometer,

3. Tensile test machine.

Method

A number of tests have been conducted in determining the cause of the
corroded unbonds on the flex bearing. The principal specimen in this
program is a rubber-adhesive-steel peel specimen as shown in Figure 1.
A few specimens of 4 inch tensile discs were also used. The outgassing
(or compounds) released by the adhesive syatem during exposure to the
bearing molding temperatures were determined in a gas chromatograph
mass spectrometer,

Several sets of peel specimens were fabricated and then stored at room
temperature with no load applied. They were checked every day for
corrosion and/or unbonds. The checking consists of pushing the rubber
away from the boad line with the fingers.

The gas chromatograph was used to determine the chemical compounds
coming off the primer and adhesive, Analysis of the gas indicated com- -
pounds were released which formed hydrochloric acid. ,

NDiscussion

The observation of a rusty unbond on a full scale flex bearing which had
successfully passed the acceptance testing was a complete surprise,

The O.D. unbond between the aft end ring and first rubber pad extended
three-quarters of the circumference of the bearing and measured . 75 to
1.0 inch deep. As a point of interest, two small areas (approx. .5 inch
deep and 2 inches long) were observed to have heavier corrosion, appar-
ently a result of water and not the unidentified cause of the remaining rusted
areas, The I.D. of the bearing had similar unbonds with a depth of about
.5 inch except for one 2 inch long area with a depth of 6 inches, The
bearing was a '""scrapper' so the decision was made to cut it apart, inspect
for other unbonds, map, and photograph the known areas, No additional



Discussion (Continued)

unbonds were located, These rusted unbonds were unlike previous
experience wherein the unbonds occurred between the Chemlok 220
adhesive and the rubber pad. The rusted unbonds are between the .
Chemlok 205 primer and the steel. -

A number of questions were addressed in the attempt to solve the unbond/
corrosion problem. Specifically, they were:

1. Was the problem moisture in the Chemlok or solvent?

2. Did the Chemlok break down and release some corrosive
compound during molding of the bearing?

3. Why did it require weeks for this phenomenon to become
apparent?
4, Can it be prevented?

Some of the work accomplished during the Flex Bearing Task Force in
1979 and early 1980 appeared to be in contradiction to the observations
of the full scale bearing with the problem. QLS specimens on the task
force effort, cured at 340°F, proved to be well bonded., Their specific
purpose was, however, to evaluate the effects of the high cure tempera-
ture on the modulus of the rubber. Consequently, these specimens were
tested, reported and the metal components salvaged within days of being
molded and they were never stored long enough to develop the corrosion,
This was perhaps unfortunate,

The manufacturer of the Chemlok adhesive system, Hughson Chemical,
was contacted and made aware of the problem. They had several com-
ments which are of concern. Their spokesman, Mr. Nick Gervase,
stated: (1) moisture in the adhesive/solvent system was probably not
responsible but to prepare a set of specimens with water in the 205
primer and check it out; (2) the 335 - 345°F cure temperature is too
high and probably deteriorated the 205 primer. He further expressed
surprise that Thiokol had any success bonding at the time and tempera-
ture in use on the flex bearings; (3) suggested the 205 primer thickness
be increased to better withstand the high cure temperatures,

The-trnitial-tests to-reproduce the-unbonds-in the laboratory assumed that
the-cause of thé"problem was water in the Chemlok or the high cure temp-.
erature.' A set of peel specimens was made with 5% water added to the
primer and cured at 340°F for 4 hours. Additional sets were made using a
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50450 mtx-of- Chemtok 205 primer-and MEK ‘solvent;~duph cating the oa-line-
.ceondition of spraying diluted primer.«In.additicn,.somae .sets were made .
with undiluted Chemlok-direct.irom the can. These specimens were
cured at 320, 330 and 340°F. The specimens were individually inspected
after molding for rust, unbonds or other anomalies and then held in

storage (desk top) and examined periodically until the corroded unbonds
appeared. The-first eigm of rust-occurred after 26 days on both the 205/ -
water.and 50-50 205/MEK specimens,*.By-the end of 6 weeks, all the -
340°F-cured specimens had rusted unbonds. Some were considerably
more corroded than others. These results indicated that the high cure
temperature did have an effect on the composite corroding and unbonding.

Some of the specimens were cut apart with a knife and in areas where the

steel had been scraped clean by the knife, there was no unbond apparent,

However, after 3 - 4 days, the steel began to rust and within a couple of
more days, the unbonds had begun. This implies that exposure to air is
also a factor in the rusted unbond phenomenon.f

A set of metal specimens painted with Chemlok 205 primer oaly, was
heated at 340° F for 4 hours and had no apparent rusting after 1 month.
Later, a set was fabricated using 220 adhesive only. The rubber did not
adhere to the steel but they were held together enough for the test. The
rusting was severe; considerably more than was observed on normal
205/220 specimens, It is apparent that the 220.adhesive has more of an .
effect.on the corrosion than the 205 primer,

Another set of specimens was molded at 320, 330 and 340°F for 4 hours.
The first to rust was one of the 340°F cured specimens after 21 days,
The 320 and 330°F specimens did not rust until after 4 weeks.

The gas chromatograph revealed that a number of chlorine-containing
compounds were released from the Chemlok components and formed
hydrochloric acid, Most of the acid was released in the first two hours
of a five hour test. In addition, it was determined that the adhesive,
Chemlok 220, produced more acid than the primer, Chemlok 205, The
acid is the cause of the corrosion and subsequent loss of adhesion. It
apparently requires several days to absorb enough moisture from the
air to cause the corrosions The acid production curves are shown on
Table I.

Now that the cause had been established, more meaning was placed on
the specimen testing, The peel specimens were made under better
conditions and evaluated under closer control. In addition, a series of
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4 inch diameter disc specimens were fabricated. They were molded in
two sets; 4 each at 320°F for 6 hours, and 4 each at 350°F for 4 hours.
Half of each set was conditioned "as molded' and the other half had the
flash removed, cleaned, and the steel sand blasted and coated with
Chemlok 205/220 as a protective coating. The specimens were tested
after 30 and 60 days, The '""as molded' specimens were rusted after 30
days and all specimens were rusted after 60 days. This discounted the
theory that the Chemlok would provide protection to keep the moisture
in the air from combining with the hydrochloric acid and thus causing
corrosion. Some other raterial might provide the protection but not
Chemlok 205/220. The results of the disc tests are shown in attached
photos,

Another set of peel specimens was fabricated and used two different lots
of Chemlok 205 primer. It was observed that one lot apparently released
more hydrochloric acid than the other inasmuch as the corrosion on one
group was greater than the other. It also appeared that the corrosion re-
action appeared to stop on the 320°F cured specimens after approximately
6 weeks, The 340°F cured specimens continued to rust and unbond until
after two months there was but a very small bond. The results of these
specimens are shown on Table II.

A few specimens were fabricated with a processing change which incor-
porated a preheat of the Chemlok 205/220 prior to molding. The specimens
were cured at 330°F for 4 hours and there is no evidence of corrosion after
2 moaths, , That experiment appeared so good that another set has been
made and cured at 340°F, The two month waiting period is a month away
from the completion of this report so cannot be reported as complete.

Two full scale flex bearings have been molded since determining the cause
of the rust/unbond problem The control temperature was 320° = 15°,

(a 15° temperature decrease from the task force temperature), with a
minimum 290°F for 2 hours on the lagging thermocouple., There is no
evidence of corrosion on either bearing to date.

It is concluded that the cause of the problem was hydrochloric acid formed
in the Chemlok adhesive during cure of the bearing and the reducing of the
temperature limit to 320°F will reduce the formation of acid to a level
that corrosion and subsequent unbonding does not occur, In addition,
several precautions are being taken to promptly process flex bearings
after acceptance testing,
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TABLE I
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TABLE 11

PEEL TEST SPECIMEN

MATRIX
ed ) ] o. . - (] . .
A [9) © .
spECIMENY &5/ 581 § /&5 & /&) 8/ 5/<
5 each/set/ Q¥ (io g A 9 ol >
< N/~ © N /@ N,
Set 1’ T 340 4 | 14 ‘ 3 4 5 5
2 - 330 4 | 14 2 2 3 5 5 5
Q
3 Z 330 | 5 | 14 4 4 4 5 5
4 I 320 5 | 14 2 3 4 5 5
5 T 340 4 16 2 4 4 5 5 5
6 9 330 4 |16 3 3 3 3 3
Q
7 Z 330 5 | 16 2 2 3 3 3
8 T 320 s | 16 1 1 1 1 2
9 é 330| 6 | 16 1 2 2 4
10 = 320 6 | 16 1 1 4 4 4

NOTE: The numbers listed under the date headings represent the
number of specimens observed to be affected on that date,
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Interoffice Memo

11 December 1987
2422-FY88-131

TO: Tim Sizemore
ccC: M. Kuvana, P. Russell,
J. McGregor, F. deleon
FROM: ) C. L. Denton
SUBJECT: Unbonds in Chemlok 205/220 Due to

HC1l Generation During Cure

Studies run in 1980 by J D. McGregor (TWR-12947) showed cure temperatures
in excess of 320°F during flex bearing manufacture caused rusting between
rubber and steel. Testing wvas done to 380 F. The Chemlok adhesives at
elevated temperatures suffered degradation and generated Cl™ ion. Vith
time; two-six weeks; and exposure to moisture; the edges of the samples;
rust was generated with subsequent unbonding. Both rusting and unbonds
increased with time. The solution then was to keep cure temperatures at

<315°F.

Questions were raised about the Cl™ content of various lots of Chemlok 205
and 220 and would they cause rusting and unbonds at todays cure cycle
limits.

Results

Samples wvere made with the lowest and highest ¥ Cl~ Chemlok 205s and 220s.
and exposed to four time-temperature cycles expected by current planning.
No rusting and no unbonds vere produced in 19 weeks of storage at ambient
temperatures of 70 + 10°F and relative humidity of 30 + 13Z.

Conclusions

Unbonds; due to Chemlok degradation and subsequent HCl production and
rusting; are not to be expected with the current flex bearing cure
parameters.

Recommendations

Do not change current cure parameters in flex bearing manufacture.

oo
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Discussions

It is knowvn that the chlorine ion content of Chemlok -adhesives vary. It
is also know that cure times during flex bearing debulk and cure also
vary. The question was, "Can these combinations cause unbonds betveen
rubber and steel?”

Five lots of Chemlok 205 and two lots of Chemlok 220 were located in-
house. Each was exposed to 320°F for 5 hours and analyzed for chlorine
fon, LWR 5334754. Ve took the "worst" (highest Cl” content) set of
Chemlok 205/220, Lot 002970014, 0.902%/0.974%; and the best (lowegt Cl~
content) set of Chemloks 205/220, 000770007, 0.4706/0.309%.

Normal peel samples were made using 5891-0015 TR3003A rubber, tycement and
both the best and worst sets of Chemlok.

Sets of samples were exposed to four temperature conditions:

Temperature
Best Conditions Exposgre“ 4
Chemlok Lot 205/220 __@ 310-F Identification

0007/0007 200 min. ¥ 295%F" . 7210 min. @319 4, 1-8
0007/0007 65 min. @ 295°F + 210 min. - B, 1-8
0007/0007 + 210 min. " c, 1-8
0007/0007 + 410 min. D, 1-8

Worst Conditions
002970014 200 min. @ 295°F + 210 min. " E, 1-8
0029/0014 65 min. @ 295°F + 210 min. . F, 1-8
0029/0014 + 210 min. G, 1-8
0029/0014 + 410 min. " g, 1-8

All samples were then stored in M-54 at ambient temperture and humidity.
Once a veek the bond zones were stretched, looking for rust and or
unbonds. In-19-weeks none occurred. °

The samples are in M-54 on my table and are available for personal
examination through 8 January ’'88. They will be destroyed after that.
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- C. L. Denton
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